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(54) RADIO-SIGNAL DYNAMIC MEMORY DEVICE WITH BINARY RBER-OPTIC STRUCTURE 

(57) Abstract: 

FIELD: radio signal shaping and 
processing technique. SUBSTANCE: device has 
power splitter, optical transmitter with 
laser diode. X-type fiber directional 
couplers, fiber-optic amplifier, fiberoptic 
delay lines. fit>er-optic switch, 
photodetector, control unit, broadband 
amplifier. Y-type separating fiber 
directional coupler, N - 1 fiber-optic delay 
lines, and electronic switch. EFFECT: 
enhanced identity of radio signal copies 
shaped across dynamic menrxsry device. 1 d. 
15dwg 
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TexcT onMcaHMfl b ({laKciiMMnbHOM biiab (cm. 
HeprexcM) Tt 

(DopMyjia if3o6peTeHMSi: 

AMHaMMMecKoe aanoMHHaioii^ee ycrpoMCTBO 
paAMOCMmanoB c 6HHapHojf 

BOJlOKOHHO-OnTMMeCKOM CTpyKTypOM. 

CQA^p)Kau;ee nocneAOBarenbHO ooeAMHeHHue 

AeilMTenb MOU4HOCTM, OfTTHMeCKMf) nepeABTMHK c 

jiaaepHbiM ahqaqm, a Tamce HanpaaneHMbiH 

BOnOKOHHbtM OTBeTBMTeJlb X-TMRa. 

BonoKOHHO-onrMMecxMH ycMJiMTenb. 

BOJlOKOHHOOrtTHMeCKyK) JIHHMK) 3aAep)KKM B BHA^ 

OTpe3Ka BonoKOHHoro CBeroBQAa. 

BOJTOKOHHOKJnTMMeCKMft WHOM M (JXJTQflPTeiaop, 
BblXOA KOTOporO CX)^AMHeH C BXQqpM OCHOBHOrO 

lUHpoKononocHoro ycMJiHTen$i, a raioKe 6jx)k 
ynpaBJieHMfl, axpA Koroporo coeA^HeH c BTopbiM 
BbocQ^OM AB^MTenn MOi^HOCTM, a nepBbii^ BbixoA 
c aneKTpMMecKMM bxpadm 

BOJioKOHHO-onTMMecKoro KniOMa. OTJiMMaioii^eecn 

TBM. MTO B Hero flOnonHMTeJlbHO BBSflPHbl 

flonomHMTejibHbii^ lUMpoKDnonocHbii^ ycwiMTenb, 
paaiABJiMTenbHbiA HanpaBneHHbii^ BOjioKOHHbi£4 
OTBeTBMienb Y-TMna, cyMMMpyioinMk* 
HanpaBneHHbiif BonoKOHHbii^ oTBeTBHTenb 
Y-TMna. N-2 HanpaBneHHboc BonoxoHHbix 
oTBeTBMTenej) X-TMna. N-^ 

BQTIOKOHHCMXITllMeCICMX J1MHMM 3^A|Bp)Kiai M 

aneKTpoHHblif iotioh. npMseM axon ycrpo^cTBa 
nannercn BXQqoM APnonHMrenbHoro 
ujMpoKDnonocHoro ycMniiTenn, BbocQA KOToporo 
noAKnioMeH k Bxo^y p^nwrenft moiahoctm, 
onrimecKM^I BbiXQA naaepHoro a^iqap Mepea 
BonoKOHHoonTHMecKMii ycMnHTerib m 
BonoKOHHOonTkNecKMrt KTiiOH noiOKniCNeH K 
BXQAHOMy nopry paaiAenMTenbHoro 
HanpaaneHHOTO bojiokdhhoto oTBeTBHTenn 
Y-TMna. nepBbiv) BbOCQAHOif nopr KOTOporo 
coocHo noAKfiKJMeH K nepBOMy BXQAHOMy nopry 
nepBoro HanpaaneHHoro BonoKOHHoro 
OTBeTBMTenn X-TMna, TpeTMi) BbKqoHoil nopr 
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KOToporo ooocHO noAKniOMeH k nepsoMy 
BxqoHOMy nopiy BToporo HanpasjieHHoro 
BOflOKOHHOrD OTBeTBMTejin X-TMna, TpeTMit 
BbocpoHoi) nopT j-ro HanpaaneHHoro 
BonoKDHHoro OTBeTBMTenn X-TMna nqAKnimeH k 
nepaoMy axoiaHOMy nopiy (j-i-1>fo 
HanpaaneHHOTO BonoKOHHoro OTaeTBurensi 
X-TMna. a TpeTMfl axQOHojf nopT nocneAHero 
(N-1)-ro HanpaaneHHOTO aonoKOHHoro 
OTBeTBMTensi X-TMna ooeAvineH c nepauM 
axQflHbiM nopTOM (^MMMpyioiMero 

HanpaaneHHoro BonoKOHHoro OTBeTBMTenn 
Y-TMna, BbixoiaHoii nopT xoToporo onTMMecxM 

COeAMHeH C OnTMMeCKMM BXQAOM 

(t>OTQaeTeicropa. npMMeM BTopoM BbocqnHOM nopr 
paaifljenMTenbHOTO HanpaaneHHoro aonoKOHHoro 
OTBeTBMTenn Y-TMna Mepea nepayio 
BonoKOHHO-onTMMecxyio hmhmio a^epxaoi 
noAKnioMeH k BTopowy axQAHOMy nopTy nepaoro 
HanpaaneHHoro aonoxoHHoro OTBeTBMTenn 
X-TMna, MOTBepTbii) BfaocoinHoif nopT KDToporo 
Mepea BTopyio aojiOKOHHO-onTMMecKyio jimhmk) 

a£|Al&p)KKM COOCHO OOe/VIHeH C BTOpbIM BXQnHbIM 

nopTOM BTopoTO HanpaanoHHoro BonoKOHHoro 
oTBeTBMTenn X-TMna, MeraeprbiM BbDcqoHOM nopT 
j-ro h^npaanoHHoro BonoKOHHoro OTBeTBMTenn 
X-TMna Mepea Q-i-1)-io BonoKOHHo-onTMMecKyio 

J1MHM10 aSV^SpSKKM COOCHO RQAKniOMeH K BTOpOMy 

BXomHOMy nopry Q'4-1)-ro HanpaaneHHoro 
BonoxoHHoro OTBeTBMTenn X-TMna, a MeTaepTbijl 
BbocotnHoif nopT nocne/u^ero (N-1)-ro 
HanpaaneHHOTO eonoKOHHoro OTBeTBMTenn 
X-TMna Mepea nocneAHioto N-w 
BonoKOHHo-onTMMecKyio fiMHMK) aaiAepDKKM 
coocHo noAKnioMeH k BTopoMy Bxo/UK>My nopry 
cyMMMpyiou^ero HanpaaneHHoro aoiioKOHHoro 
OTBeTBMTenn Y-TMna. npMMeM aropoM BbocQA 
6/iOKa ynpaaneHMn coe^^HeH c ynpaannioii^MM 
BxoAOM aneicrpoHHoro icnioMa. axqa KOToporo 

nOAKmOMOH K BbOCQfly OCHOBHOro 

lUMpoKononocHoro ycMnMrenn. a Buxqa 
nannercn abocoAPM ycTpofteraa. 
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IIpeAraraeMoe KSoGpmwR oiHOCHncH KTexHHKe^opBCHpOBaaHx h oGpaSmsB 
p^ffnociirHajiOB. 

KiBecTHo ycrpoHCTBO flfmaMTraecKOH murm (naveHi 4557552 QUA, 
MKH^ GQ2B 5/172X coAepsaniee naaepHufi ;ihoa c MO^Qrmm^xm imca, ominecKHH 

BUXDA KOTOporO HOiCKIDOHeH K BXOAHOBdy TOpi|y BOJIOKOHHOro CBeiOBOjia (BCX HaMO- 

TaHHoro Ha 6apa&iH. Hany^eHHe c oiboaob (ji3rH6oB) BC hb 6^a6aHe iqioeuqiyeTCA b 
oncHVCKHH crepxeHL, c Roroparo nepes nepByio josmy, KOAHpyiomHH irpocrpaBcr- 
BeHHUH ^HiibTp-Maci^ H mopyio jnsHsy ^oxyCHpyerca Ha ^oro^OA i^ff)- Bxoffpu 
ycipcmciBa aBjaerca ajKKxpipiecKHS bxoa uoayssxropa toxb, a Bvxoffpu - bwcoa ^o- 

flpmBaKaMW aHajEOra, coasmfffisossifSMB, c npwTOaxaMH sasBjiaeMoro xcxHswcKoro 
p^ncHHfl[y HBHaiotcsr nasepHEifi ffjBOj^, bojeokohhuh cbctotoa h ^oxqapioAp 

HenocianaBCH HasecTHoro ycrpoHCTBa wusKncx lanoe speusi xpaHenm ira^op* q 
MBKHH, a laxxe cjxoqkhocib laroTOBjieHHB, GonBinoH pacxOA BonoKOHiioro cbctdboa?^ h 
Hq>aBHOMq)HOCTii ypoBHa koixhh cHnaajia Ha b£ccoac. 

npHHKHU, iq> ttu iici B yiomHC AOCTH3KeHHH> xpefiyeHoro TUHH^ecKoro pesyimana, 
oociQST B cse;^yioiueM. ^ 

HsmecTHoe ycxpoHCTBO no cymecivy mmercsi MHorooxBOwoii bojioiqcmibo- t- 

OnrHWCKOH JIHHHCH S^WpXKH (JI3), UpmCM H3 TeXHOHOrHHCCKHX COO^MCKeHHH K09^ ^ 

jkHpaeirm aiBemneHHa ommccKoro msiyicwasi c oxboaob BonoiooHHoro CBeroBo;!^ 
HaMoraHHoro na 6^a6aH, b oimPKCKHfi crepsccHb BunoimflioTCB OAHHaxoBUMH. B 
_ yroM cnynae OinaroAapa nocneiAOBaTejiBHOMy iriueriiuieuHio ^acru omwdcoro cwiiajia 

c nociOHHHUMii Mas^f^/MBjoesriaMBL onBenuteHrar b ohtipibcxhh crqnKeHS m mncph b 
^ nDcnenHCM, aMonHiyna buxoahux CHcaanOB ycxpoKCTBa c pocroM HHCJia koiihh 
yMCBunaeica h tcm aaif eTHee, hcm 6onune Koo^^KHqwHr oTBeraneHBDi. HanpHBiep, 
npH Koa^i^aQieme OTBeiiajieHHa, pasHOM 0,5, aMimnyAa 10-3 nonHH yMeHBJnaeicsi no 
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cpaBHCHHK) c ncpsoA B 500 pas. B pesyjibTaTe iq)H nocroflHHOH ypoBse myMos ^oro- 
swji^ OTHomeHHe cHTHan/myin (OCIII) koiihh, a, CJieA0BaiejibHO» h Bpeuss xpaBemui 
HH^opMamiH B ycrpoHCxse, pesKo cHnsaKxrcR. 

CxpeauieHHe o6e cueHwrb paBHDMq)iiocTb ypOBm maaSi CHrnajia aa buscojs^ ycr- 
poHCTBa 3a CHST nocjieiwearejibBoro yBezopieHiDi K03^^KipieHn>B oTBersjiam npe^- 
nojiaraer HcnojiB30BaHK yHmcajibHoro xexHOJiomecBoro o6o(^AOBaHHfl h fcoinpojib- 
HO-iOiiqkHieiibHoft aimap a ti ypii, a Tane ycxoxHBHHe xoHCipyKiaiH h raSapinoB Gapa- 
6aHa. B coHcrraHiDi c Gojiudiim pacxowM CBerOBOJiOKHa, nponopiiHoiiajibHEiM HHCuy 
^opMsspy&aix koiihh, yro npHBOAHx k 3HaHHTeiibHHM icariepHajibH&iu aarpaxaH npn 
H3r(m>BiieHHH ycrpofficiBa. 

HaBecTHO Tance sanoMHoaioiii^ ycipoHCiBO (nareirr 4479701 CIHA, 
MKH^ G 02 B 5/172), b KOit^OM BOJiOKOHHO-ommecicaji jraHHH saAepncRH (BOJI3) co- 
^epKHT nepBUH h sTopoH Haiq;iaB]ieHHue BOjioioiHHHe OTBeTBHrejm (HBO) h nepBiiiH 

BOJIDKOHHMH CSeTOBO;^ npOXOWU^HH ^^63 06a HBO. IlepBUH BOJIOKOHHBIH CBeTOBQ^ 

HMeer jcea noHueBux ynacTKa h npoucxyrowssB ynacTOK. nq)BbiH KOHuesoH ynacTOK ^ 

npoTs^rr or nepsOM cropoHu nq^Boro HBO, a Bnopoil KOHiieBOH yHtacroK - or BTOpOH C>l 

CTopoHu BToporo HBO. npOMOiyroviEiH yqacxoK pacnojiooKBH ucx^y aropOH cropo- ^ 

o 

HOH nqiBoro HBO h nepsox cropoHOH Bxoporo HBO. ^ 

BoAOKDHBO-oiriHHecKax JI3 coffspxKT xaxxe sropOH bojiokohhuh CBeTOBOA> npo- ^ 

xoff^ntfok HcptA o6a HBO. BiopoH BonoKDHHfira CBeroBOA mi eer abb KOHiiaux yiaciKa r " 
H wTneoSpaauuH y^acroK. HepBUH KOHqeBoii ynacroK nporoHyr or BTopoH cropouu 

nq)BOro HBO» sropoH kohiibbqh y^aciOK vpomnyr or nqyaoH cropomi Brioporo HBO, ^ 
a ncTJieBoft ynacioK paaueiiieH wcxj^ nepaoH cropOHOH nqpsoro HBO n arropoH cio- 
poHOH FToporo HBO. HanpaBjKiHHBie BOJioKDHHO-onnpieciaie OTBerBincm oGecnero- 
K> BaioT onniTqeacyio cssoh nepBoro h Bioporo boj^kohhux cbctoboadb h nepe^any CBera 

MCOKJiy HHMH. 

o 

ripHiHaKOM 3TOro anajiora, coBna/iaiomHM c npHSwaKHMw samjiaeMOro Tcxmne- 
1^ CKoro pemeHHs, mnBercB BonoifiouHufi cb€toboa» Haiq^aBJieHHux bojioiqohheix cn> 

^ BeTBHTCJia, BOJiOKOHH(M>inmecKa» jmnm saffppxKK. 

BpeMn xpancHH^ HH4iopBiai|HH b AamiOM ycipi»fCTBe» kok a b nepBOM cjiynae (cm. 
^ jssmm 4557552 CUIA, MKH^ G 02 B 5/172X HeaejimK). I^OMe Toro, yicaaaHHoe ycx- 



o 



pracTBO Tanse ue ofiecnenHBaer paBHOMqiHOcn ypoBHs koiihh buxoaboix) pqapocht^ 
Hajia 

ripiraraoH^ npeiuarcTByionieH AOCnoKeHSDO Tpe6yeiforo lexHinecKoro pesynbTa- 
T3, flBHsercs aaxyxaoHe cHrnajia or kdiihh r kohhk b cbhsh c QOcneAOBareji&iibiM bubo- 
AOM nacTH 3fieprBH oanpiecKoro B3JiyHeHH» h3 nponecca ujapisywuvaB nepcs BiopoH 
KOHmeBOH ymcmK nq)Boro bojiokohhofo CBcroBOiia h nepsuft KOHuesoft ynacroK bto- 
poro BonoKOHHoro CBeroBOAa* nfMHCM bo Biopoif cny^iae ^ncprm oinwiecKoro hsj^- 
HCHHsi GecnojiesHO TCpflem hb cboGo^hom ropi^e BOnoKOHHOro CBeroBOAft. B peayjibTa- 
xe npH nocTOJiHHOM ypoBse myMOB 4>OTonp]ieBaiHKa h aaoamcBix K094^HiaieHTax on- 
TinecKOH CBfl3H msKjsy nqmuM h BTopBni BOJioKOHHmm cBeioBOiiaMii, OTHomeHHe 
CHTHaa/iuyM koiihh hb bmxojig ycrpoficTsa h hx ypoecBob GiucTpo cHHxaiOTCfl, to) b 
KOHeqHOif more h o6ycJiaBiiHBaer MOnoe speMB jqwHRmw hh^k^pmbiibh. 

Kponie Toro, H3BecTHo ff^asMBHecsx onqmTHBHoe sanoMHaaioi^ee ycxpoHcxBO q 
O^Sy) 0 pawoHacTorHDH o^bihoh CBB3UO (nBTCTT 2082280 90, MKH^ H04B10/00, 
G02B6/00, aasmn. 05.06.95 N 95108961/28, ony6jL20.06.97, EH 17). ^ 

YcTpoftcTBO coAepmr nocjieAOBBTejibHo coeAHHeHHue nepBUH Aejonejib moii^bo- 
CTH, cyMBfBn^ Momeocm c pasBuanHBiira no paAHOMacxore bxoabmh^ oimneacfra ne- ^ 
pepgrrsBK c nasepHUM ahoaom, bobokohhhh GBeioBOA* ^'orroAerreirrop, di^xikoiiojioo ^ 
HUH yCHjnrreiib Momnocm CBM-iB0Jie6aHHH, BxopoH ;^jiHiejib bioiiihocii^ BTopoH bu- ^ 
xoA KOToporo BBAxercB BUxoAOM ycrpoiiCTBa, h ynpaBmeBfUH aTreHioarrop, a laKse 
ncpvim H BTopoH ynpaBUxeuue Kmow aneKipoHHoro KOMMyraxopa h 6jior ynpaajie- ^ 
^ HHB, HpHWM BUXOA ynpaBjiBeuora arreHioarropa Hq>e3 nepBw kjhos iK>MMyTaTOpa 

nOAK]IK)%H KO BXOpOMy BXO^y CyMMaTOpa MOmHOCTH, BUXOA BTOporo KJOOMa KOBMyra- 

^ Topa ooAKmoHCH k BXOiiy nepBOro Aejnrrejw MonpiocxH, BxopOH bi>dloa Koroporo co- 

^ eAHHee c bxoaom Gjiokb ynpaBnesHB; aepshm buxoa 6jio«a yapaBnesaffi noiiKnfOHeH k 

Q yiqMiBjoDOii^euy Bxo^y Broporo kdohb, BTopofi — k ynpaBJunom^iy sxo^y nepBoro 

^ Kjno^ia, a Tprndl — r ynpsBJvaomjsMy vxofly ynpaBjuieMoro aneHioarropa; bxoa Broporo 

^ KIDOV BBJIBeTCa 3JieKipHqeCKHH BXOAOM yCTpOHCTBa. 

npH3HaKH anaiiora, coBiiajiaioiQHe c npHMamaMH aasBJixeMoro TexmnecRoro pe- 
meHHJi, ciie^yxMqve: AejmienB mohpiocik, onnniecKHH nepejqarmK c jiaaepfiuM aho- 

AOM, BOnOKOHHEIH CBCTOBOJO^ ^OTOACreiCIOp, COeAHUCUHUH C nmpCMDOHOIIOCHiilM CB^- 

yCHUBxeaeM, ynpaajvieMUH khioh. 
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HcAOcraiRaMH Hasecraoro AwaMmecicoTX) aanoMHnaioiiien} ycrpoBCTBa sBjuerca 
uefiojibaioe KOjnneGTBO -mpaampycuaiK kohhh pawoCTTHajm b cjiyqae jq^co/Snamam b 
myMax TennoBUX h/huh iQ>o6QBBoc cocraBjaononcfix. Uocne/pee tss ycjiOBHe xapanepm 
Mm cnynaeB npoefcrapoBaHm /oraaMiraecKoro aanoHHiiasoiiiero ycTpoRcrea br ffxrio- 
jsftojvsx 6e3 oxnas^geHiDi. 

IIpfpniHBi, npensriCTByioQQie AOCTHxeHKo ipedyeMoro xexHinecKOro peayjibxara, 
aaxniowioxcs s tom, ho iqiH opramnaqHH ;poiaMH%CKOH naiomf paoHOCHniajiOB ho 
noJib^eTCff paiAiHOHacTOiiiaii o^ianiafl csaab. IIpH opraHHsaiaiH AnHieiEBHofi oneparfm- 
HOH naMflXH msnyjibcabDL CBM^paAHOCHTHanoB npoRcxoAHT BaKonjieHHe myMOwx 
^siyKjywfsoHHUK cocraBjiHioiqHX Bcex yiJioB ycrpoHCina. 

H3 H3BecTHfcix TexHmecKHx pemeHHH HaH6ojiee Gjdqkhm ito TeramecKOH cynpio- 
CTH K sasBJiaeMOMy oObCKiy jrajMerca AHHaiiH^ecKoe sanoMHHaiouiee ycrpOHCTBO 
OPy) (naiwr 2149464 PO, MKH7 Gil CI 1/42, aamm. 19.01.1999 )fe99101673/09, ^ 
•onyo/i. 20.052000, BH 14). 

ycrrpoHCTBO co^iepacirr jijasBocssb mohitogiti (AM), oinHqecKHn nepefl^iHHK (Oil) ^ 
c jiaaepHbHf ahoaom (JIZ0> BOJKiicoiiHO-onTipiecxira kjik><t (BOK), nanpamieHmaH bojio- ^ 
xoHHEiH OTBeTBfnejib (HBOX ^oronpiieMmfK c unspoKononocEOM CBM-ycHiiKieiieM, a ^ 
TBKxce BOnosoHm-omiFiecKHH yranRienb (BOY), bojiokohhuh CBeroBOA (BC) o6ecii&- ^ 
qHsaionpiH sawfKKKy ommecKoro CHrnajia he apcuB BOJiOKOHHO-oimniecKfift aire- ^ 
moaiop (BOA) h 6jiok yiq)aBJieHHa (EY). 

BxDfl JSfA mmcjcn bxoaom . IlepBUH buxoa flM noAKJUDHeH k bxo^ OH c 3 
^ JI/L onnnecKHM buxoa kotc^po (»«3aH c bxoaom BOK, buxoa KcrnqM>ro oimiHecKH DC 
CBssaH c liq^BBM nopxoM HBO, BTopoH nc^ KOToporo ommecKii CBSsaH c ^KxronpH- 

^ eMHHKOli, BUXOA KOTOpOrO COeAHHeH C IIIiqK>KOIlQ}IOClIUM CBH-yCHJIHTeJieif, BblXOA 

KOToporo aBJDieTCH buxoaom A3Y. 

flocneAOBareiBiio ooeAHHeioi h (HmnecKH consaiiH xpenm mxprr HBO, BOY, BC 
H HetBqmra nopr HBO. YppasuisiomHe bxoau BOK h BOA nOAKJnowHiz k nepBoi^ h 

BTOpOl^, CO0TB CTC TBeHHO» BUXOABM EY. BTq[K>H BEOCOA AM COeAHHeH C BXOAOH EY. 

Ejiok ynpaBjieHHii coAcpxHr nocAeAOBareiiBHO cocAPHenHbie nrapoxonojiocHfiiH 
Q CB^-ydumnrejiii, ^yHKilHOiianfcHUH npeoGpasoBaieiib, nepsyio hhhboo 3aAepxKH (JI3) h 
nepBUH ^^opMfipoBaieiib HMiiyjiBCOB (OliX bkixoa xcnt^ro flBmeicfl nepabm bxoaom 
CuKixa yiqmBjicHHx, a xaKase Bnopyio JI3, BtopOH h TperwS OH, oepBUH h HrropoB xmo* 
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HHy cyMBfait^, B£ixoa KDTOporo SBJiserca BropuM buxoaom Gjioke ynpaBjieiDta, Bxoa 
BXopOH JD noAKJiH>«ieH K vhsxoffy nq>BOH JI3, a beixoa coewueH c bxoaom Bxoporo OH, 
BuxoA K0rq)oro o&bCff^Rea c hxoaom iperbero OH h ynpaauuiioiipiH bxoaom Bioporo 
KinoHa^ HaocHOBHOH bxoa ROnt^ro nDAano nocTMHHoe BaiipBH[eB». Beoco a ipeiBmi 
OH cocAHHeH c ynpaBjimiAHM bxoadm nepBoro KjnoHa, Ha ochobhoh bxoa xorc^oro 
TBBKe noAaHO nocrosHHoe HanpsaceHHe. IlepBEiH bxoa cyiiBiaiopa coeAHHCH c bbixo- 
AOM nq>Boro KmoHa, a BiopoH bxoa- c buxoapm Brraporo Kmow. 

B HcxoAHOM cocTQflHHH B OTcyTciBK 3anoicHHaeMoro ( inpaMmpy cMoro) CHTHana 
Hai^psKeiDfe na nepBOM bbixoac dnora ynpsBiscKm oOecneHMBaer MmmMajibHiie norc- 
pH CHinmecKoro HsnyHenHsr b BOK. HanpoTHB^ orcyrcTBHe HanpsaceHin Ha mofpou bh- 
xoAe 6n0Ka yqpaBJKHHH no^ojixer noj^Hirrb ico3<|»$HiXHeHT nponycicaHHx BOA Onm- 

KHMKfiyjlK). 

DpH noaBneHHH b MOMeiir lb aa axoAi^ JXiV aHanoroBOix) CBH-CHiwuia Anerrenob^ 
Hociuo nocjKAHHH npcoQpasycTCsi a onm^ecKiiH cHniaj], HHreHCHBHOcrb Korroporo 
HSMtmercsL & ciporoM coonraercTBHH c aaicOHOM MmOBeHHoro HaMeHemix ypoBHa pa- 
AHocMTHajia. JThhchkhh aaxoH MOAynauoH onumecKoro H3JiyHCHHfl AOCTHraera 6n»- 
roAapx HCnonbaoBauHio coBpcMCHHUx nojiynpoBOAHHxoBiix idok»i|h(»hkix jia3epoB, q 
AonycxaxnqHx Dpanyio iiojayjiflmDO mnywHHx nyieu hsm eHemiB noica naxaHKH h 
HMeioiAHx jiHHeHHyiO MOAyJiffiDpiOHHyio xapaKtepHCTHi^. JJjmcc nepea OTiq>]>iTi>iH BCMC ^ 
MOAyjiiqx»8HHoe onrmecKoe H3j^einie nocrynaer na nepsufi nopr HBO. Ha bskoac 
4>o]»cHpyeTca O-a Komci p^nHOCHTHajia OAHOBpenieHHO b mom eirr to HBcnh bxoa- 
_ Horo CHTHana co BToporo auxoAa /(M nocrynaer Ha bxoa EV, €jiaroA9pfl neMy na bsa- 

xoA^ nocjiCAiiero noKBjmorrca cHnuuno, yiqpaBjDDOuiHe AanBHemnHM oocTontHeM 
^ BOK H BOA. 

CHTHan ynpaBneflUfl Ui(t) na ncpBOM buxoac EY HCKeaaer c HeKoropofl aaAepxKoS 
Dt noane OKOH^aHHa bxoakofo CHraaiia. B pesynbxane 4>OHOBoe HsnyqeHHe c buxoae 
JlJl He nociynaer ua nepauH nqpr HBO, HaHHuaji c apeMCHHoro MOMWia t^a+At 
y npaBJUDoniHH CHniait U2(t) he axopOM bhxoac noxBUHercs b MOMenr l=tbH"t7-At h 
npeAcraBjraer co6oh nocitmiHoe aanpaxeHHe U2]. Hoa achctbb^ yxadaHHoro Hanpa- 
O xeHHfl BOA o6ecneHHBaeT MHHHManKHoe saiyxanHe onraHecKoro nar^eKHx b neme 

06paiH0H CBH3H. 

fijiaroA3piK BOK h BOA h3 BuxoAiioro HajiyneHHa JlJl j^opMnpyercsi cbctoboh 
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wmyjac AimrejiBHOCTsio x^, nocrosHHo ujapKyimpyvykuj^ no qemi o5paraoH cbjoh. 
Bcnejccnuie ai ^ iCTBm Ha nofrre ] HBO k HOneRiy ^opMBpoBamifl 1-h xonHH oitth- 
HecKoro RinyHeHin b AHHaMinecKOM 3aiH)HHHaK>meM ycnponcTBe hc nponcxoAHT ua- 
Koimenm 4N>Hraux, aAomfinyAHBix h ffpcSoBm cocrcaBnxMMiKHx myMa. Shsnjh cnomaH- 
Hoe iQiiyHeiffle BOY » impv^ynHpyfi no nexne oGpaxHOH CBa3ii c MQuema to-^x^^ upBBOjjsr 

K yBeJlH4CHHK) HHTeHCHBHOCTH BSHyHCHBS HE ^OTOAHOAe. 

B MOMeirr t=lb'Hr~Al Ha meKiprnxxm bxoa BOA BOWjsaciByn Hanpaao&uiie 
u^)riJi\ Koropoe o6ecnnHBaeT uaKCHuaiibHoe SHaHCBHC K03^Hi|Bema isspemam no 
aasaciiyTDH nenre p&aispKyjsscafSK. B uom&stt t=%^^&ii-T\ mapxaaewK vdi^^Ti ha 
ajieKTpinecKOM bxow BOA o6eciK!4HBaex aaxyxaHHe oawsxmro lony^eHHS, utapKy- 
jiqiyKHBGero no neme o^iamoH gbkssl 

ITocjTC ^opMfqx)BaHH» Tpe6yeBion> icojxviecTBa N kmihh paAHOCHTHajia a mom^t 
iFlb+XR+Atr^TB aaiyxaHHe BOA cuoBd npHHHMaer HCxoAHoe 3ua%HHe. 

TaKHM o6pa30M, fiuiaro^iapK HanHHsno ynpasjiaioniero cHTHaaa uaCtX aosyieHCT- 
vyKomeEo Ra BOA, npoiiecc sainwHHaHRa BxoAHra HH4K)pMai<BH paafaBaeicai aa Asa 
imcaa. 

HaHHHaa c MOMCHxa t=tb+Tr-At+Ti aaiyxasHe BOA HSMoueica, HaHHHaerca bto- 
poH macn sanDBOfHaHHa HH^opuai^H. K aroiufy MOMCHiy OTHomcHHe CHTHaJi/myM ipip- 
KyjD^yiomeH no aaMKHyroiiy nOHiyj^ jpaiaMiPiecKoro aanoMHHaion^ero ycrpoHCTBa 
CMecH cBinana h nQrMa npaKiHWCKB AOcmraer caoero npeioetniiHoro anaHeioia h b 
;]0jiuaeHmeM HSMeiiaeTcs o HesHarorejibHO, hto noaBOnaer npH bo mhoto pas yae- 
jmnRUb Bpeua xpaueflHH an^opBiamiH bo stopoM imne aanonHHamix no qpaBHCHmo c 
nepsuM. 

Bo BTopoM mncne aanonamaHnfl jWHtwm CHinajia h myMa nocneAPcn m-ii boohh 
Ha Bxow AHBaMH^CKoro sanoMMHaxmiero ycrpoHcxBa, c^)opMHpoBauHOH b nq)BOM 
mocjie, paccMBfipHBaKncB kbk ncxoAHue b awKaanoi cootbctctbchho Benmnne cht- 
Hana h 4)onoBOro myBta b nqmoM mncne. 

Ilpoqecc aanoMHBaHHB mntMSpMai^ saicaiPiHBaeicii Mcpea Bpem Th. Elpn anoM na 
i^BOM BMxoxe By nosBJBScrmi Banpsaasmc U](tX oriapBDsaioniee BOK, Ha BnopOH bu- 
xow: BY, naqpoTHB, Hanpg3K»iw 112(1) cranoBHTCs paanuM nysio, upmoff^ k paapuBy 
qeoH o^iaiHOM cbrsh. B pesyraTare ace ^ynRimoHanLHue snsBtsam jxaaaMsnccKoro 



lanOMHHaiomero ycrpoiicraa nepexo^ffr b HCxoAHue cocTOflCHH. IIpH nociynneHHH he 
BxoA BOBux itamoix onMcaHHMH Buue npoi^ecc sanoioiHaHHa HH^MypnaiiHH nOBrrqia- 

UpjwaKB iqxmmnia, ooBnajiaiomHe c nptniraicaiiH aamnxeMOit) TexmnecKoro 
pemeaiiii, cjie^qyiomHe: nociiesaoBaxeHbHO coeAHHeHHW AenHitJib Monmoci^ oimrae-' 
CKHH iKpe^anHK c jiasepHUM mojvm, a xaxxe HanpanTfeHmiH bohokohheih otbctbh-- 

Jtnh X-Tima, BOHOKOHKCMHIlliHCClCHH yCHJUfl^Hb, BOJKHGOHHD-OIFlUHeCl^IO JlHIUttO 38^ 

mspsam B BUAC 0Tpe3Ka boaoxohhopo cseroBOAa, BonoKOHHO-onTHnecKHH kidoh h 4k>- 
TOAeiexrop, bhxoa xotoporo coqwhch c bxoaom ooiOBHOro nrapoxonojiocHoro yen- 
jiHTejM, BBDCOA Koioporo ffljiseicfl BiJxoAOM ycipoHCTBa, a Taxse 6noK ynpaBjieHHii, 
BXOA KOTOporo coe;i9HeH c btophm buxoaobc APjnnreju MOimiociH, a ncpBoik bhxoa — 
c 3JieicipiPiecKH}t bxoaom BOoiOKOHHO-onnniecKoro uDOMa. 

AaHHoe ycrpoMCTBO cnyamr ahb QprawtaanHM /praaBimecKOH oiKparnBHOH naBui- q 
TH aHanoroBux CB^-paAHOCHTHajiOB. HeAocrarKaMH HSBecTHoro AHHaMinecKoro sa- 
noMHHaioiAero ycrpoficTBa XBHsercs HHiKaa HAeBXHHHocTb ^pBrapyeHEix KonBH. ^ 

ripHHHHU, npenarcTByioiqHe AOCTHxemiio TpeOyeMoro xexHHHecKoro pesynBTsra, 
3aicniOHaK>TCH b tom» to) npH opraHBsamiH AHHaMmecKOH naiiaxH paAHOCHrHanOB hc- ^ 
nojiuyeica peipipxyjuimts Mraajia c K034>4imHeinoM nqtcnaHH no nfimi o6{paTH0H ^ 
CBflSH, ommmonpiMca ot I h HenocxoflHHfiiH b xe^eHHe Bcero KBKna ^opwaspoMom ^ 
Komof BxoAHOix) paAHDCHTHana. 

SaA^na, Ha pemeHHe xoropoH HanpaBgCHO HSoGpereHHe, aaxmo^aeica b aocthkc- 

^ HHH B03MOBaiOCTH OpraHKSamOi Ttq^3KHpOBaHIH HMOl^n&CHEIX CBH-paAHOCHTHanOT Ha 

ocHOBe GHHapBOH BonoKOHHO-oiiTHHecKOH CTpyKTypBi B ycncMBHHx HaxoiueHHS BHyr- 

pcHHHx myiiOB ycrpoHCTBa, BJiHmnra AHcnepcHH bojiokohhopo CBeiosoAa (BC) h npo- 

lO 

HSBOJUbHUX MOlh^HTOB nOaBJKHHB BXQAHKIX p^HHOCHTHajIOB. 

^ TexHHHecKHH pesyjibiar aaRnxo^aerra b hobioji^ihh hachthhuocth ^opirapye- 

^ MUX KonHH paAHOCHTHaaa na buxoac AHBasniwcKoro 3anoMHHaK>iAero ycrpoHCTBa. 
K> B npeAnaraeifou: H3o6peTeHiiH Hcxmo'iaeTCa pm^pKynsnjoM cmnajia^ a ace koiihh 

paAHOCHTBana npoxoAHT wpes OAHHaxcffioe KOJuneciBO noproB HBO h coeAHHeaHii 
HQ o6ecneHHBaa tcm caaajM paBHue norepH onTHHCCKoro mnyHSOBK Ana scex joomnl. 
HeBmaaiHHHOGTb c^qpioipoBaHHUx kohbh oqpeAeJxacTCa tojibro jnmnb notcpaMH, oGy- 
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CJlOBneHHBIMH paaJIBHHOH AUHHOH CSerOBOAOB, HCnOAUyCMUX B BOflOKOHHO- 

omviecKHx jiHHHxx sa^j^yxKH. 

TexmnecKHR peaynbTar AOCTHraercs tcm, ^ro b ;pcHaMHHecKoe sanoMHHajon^ee 
ycrpoBCTBO, coACpxaniee nocjiQwxBaTeji&HO coeAPHCHHue ffjoismnb MomHOcn, 
onTHHecKHH mpcmrwi c jiaaepuuM ahoaom» a Tasaoe HanpaBjieHHUH bojiokobhquh ot- 
EeTBRTejib X-THna^ BOjiOKOiiiiO-oirm^ecKHH ycHjniTenb, souiOKOHiio-oirnraecKyio xdhhhk) 
aajiepKKHB Bwe oipesu bojiokohhoto cseroBOAa, BOJuncoHHO-ommecxHft kjdoh h 

TOACTCKIOp, BfilXOA KOTOporo COeWHeH C HXOAOM OCHOBHOrO niiipOHOIlOJlOCHOn) ycH- 

mcfeiix, a laKse 6]iok yi^iaBnrara, bxoa KOroporo cocwhck c BiopuM buxojipjm /ipm^ 

TCJIfl MOIOHOCTH, E HCpBUH BUXOA C aneKipmeCKHH mSOffpM BQUDKOHHD-OnTHqeCBOro 

lonoHa^ orjiHqaionieecA leii, ^m> b Hero AonojiHRrejibHO bbca^u AOnojiHirEe^ 
ifUB iiiHpoKonojH>CHLiH ycMJiKTejib, paaAejiHTejiBHHH BanpaBnCHHUH bojiokohhuh ot- 
BeiBHTejib Y-THna, qmiHpyioiANH nanpaBjieHHMH BonoRmoDUH arntrivinejib Y-raiia, 
N— 2 HanpHBjieHHiiix bojiokohuiiIx OTBerBineneB X-raiia, N— 1 BOJioxoHHO-onrHHecKHx 
j[iiHiiM3aAiep»nn32ieicTpoHuuHicniOM, npHHeM bxoa ycnpoacxBa unxeicB bxdaqm ^ 
AononmrrejibHoro miipoKononocHoro yciuiHTemi, Buxop, noroporo noAKmo vh k BxoiQ^ ^ 
AejanejiH MOnniOGiH, oitthwckhh buxoa Jiaaepnoro iZBOAft nepes BOnoraHHO- 

o 

omviecKHH ycHjnnejib h BOoiOKOHOO-oinmraam kjooh noAKJnowH k BXOAHDMy nqpiy ^ 
paaAlBJiKrejQkHOro HanpasjicHHoro BonOKOHaoro OTBerBHiena Y-rana, nepsufi bbdcoa- cm 
HOH nopr KOToporo coocbo nDAKmoHeH k nepsoMy exoAHOBcy nopiy nepBoro Haiq^aB- 
neHHoro bohokohhoix) ornneTEirreiifl X-™na, Tpenra buxoaboh nopr Korroporo coocho 
noAKxnowH K nq)BOMy BXOABOMy nopry enoporo HanpaBnemioro BOJiOKOHHoro otbct- 
BHTcns X-THna, TperniH huxoahoh nopr j-ro HanpaBKHHoro acjiOKOHHoro OTBeiBifiejia 
is> X-'iHiia noAKjffiOHeH k nepsoMy BxoAHOMy nopiy (}+l)-ro HanpaaneHHoro BOUDKOHHoro 
^ OTBeTBHrejiB X^rana, a TpemH bxoahoh nopr nocJiPAHcro, (N-l)-ro, Baiq)aBjieHHaro 
BOiioKOHHoro otbctbhtcim X-THiia coeAHHCH c nepBUM BxoAH£M noproM CyMMMpyK)- 

O 

^ lAero HanpaBAeHHoro aojiOKOHHoro otBeTBHTejra Y-xHna, bmxoahoh nopr Koroporo on- 

K> IKHeCKM COCAHHCH C OITIHHeCKHM BXOfffm ^OTOACTCKrOpa, npwmA BTOpOH BMXOAHOH 

nopr pasAeJiHTCJibHWO BanpaBneimoro BonoKOHHoro OTBerBHiensr Y-xraia HepC3 ncp- 
Byx) BOJiOKOHUO-onTHHecKyK) jiHUHK) saAepxKH noAKmo^CH K BTopoMy BxoAHOHy nc^ny 
nepBoro Haiq)aBjieHHoro BOJiOKOHHoro oriveiHH'itjn X-iwia, HeriuepruH buxoaboSi nopr 
Kcnoporo Hcpes Bropyio BartOKOHHa-oirnnecvyio ahhhio aaAepKKH coocho cocAHHra co 
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BTOpUM BXOAHMM fTOpTTOM BTOpOPO HanpaBJICHHOrO BOJIOKOHHOrO OTBCTBHrCJW X-THIia, 

HeTBqpTbCH BuxoAHOH DOpT j-ro Hai]|mBjieHH0ro BOJiOKOHHoro OTBexBHrejifl X-THna ne- 
pe3 (j+l)-io BonoKOHHO-oirrH^ecKyio jihhhio jamepsssm coocho myffxnKPKH k BiopoBqr 
BxoAHOuy nopiy G"*"!)-!^ HanpaBneHHoro boaokohhoix) cmnBsmm X-noia^ a <ieTBei>- 
TBiH BMXOffpxm nopT nocseAHm), (N-l)-ro HanpaBnesHoro bojiokohhofo oiKiBHTem 
X-THna "lepei nocneAHioio, N-k>, BOJiOKORHCMurniHecKyK} jnonqo 3ajijspxKK coocho 
noffKmoHeH k BrropoMy BxojfpoMy nopry cjriooipyiaiiiero BanpaajieHHoro BOJiOKOHHoro 
oTBeiBiirejia Y-Tima, npmM wicfpoii bhxoa 6jiCNca yiqnBneHRt coejumeH c ynpasr 

JBDOntHM BXOAOM 3JieKipOHB0IX> lOIiOHap BXOA mopOFO nOWmOHfitti K mXOJiy OCHOBHO- 

ro mepoKonojiocHoro yCHnirtejui, a bhxoa Hansercx bhxoadm ycipoficiBa. 

AHajiHS cyiqecTBeHHEix iqmsHaicoB aHanoroB, npoTDTHna h aajiBiDieiioro o&Ksia 
BiiiHBHJi cjie^yionufe cymecTBeHHue npHSHaicH jpx rfflMjMeMoro o^beina: 

- BBe;ieH muonHsmjihmm UTY jsm yMeH&meHHs K03^HUHeirTa myMa HJY; 

- BBe;ieH pa3;«ejiHTeii&HBiH HBO Y-THna ajih no;iaw bxoahoix) mnyHenm 
HeoocpeffCTBeHHo Ha nqpsuH aopr h nepea nq)Byio BOJI3 Ha ^lopoH nopr nepBOix) ^ 
HBOX-rana; W 

- mtafim (N-2) HBO X-THna, 6jmx>mp3i ROTopmi cysaiaqyyKnca H3ny%HHX, ^ 

O 

AcfiCTByiomHe na xapmm h BiopoH axoAuue Dopru HBO; npocyMMRpOBaHHue Hany- ^ 
H«HX wjmcx uca^ xpentHM h HerBepruM BbocoAHEnm nopraua HBO; CM 

- BBCjsjimi (N-l) B0JI3 Ana o6ecneHeHHa xpeGyeMoro pasHeccHHa bo BpemeHH c^' 

KOHHH panHOCHTHaJlOB^ KOTOpUMH npOMO,Il^yi0qK>BaHU B3SSy^WSR BSL XpCTECM H HCTBep- 

^ TOM BfeDcoj[|iaux nc^riax HBO X-THna; 1^ 

- BBe^eH cyMMqyyronqm HBO Y-THna, 6narOAapJi Koropoiiy na ^^oroflereKrop 
1^ nocxyi]aK>T H3Jiy%HHH c nocnejpiero, (N—l)-ix>, HBO X-xHna: c Tpexsero bmkoahoto 
>^ nopra HenocpeAcrB&nio h c MeraepToro buxcahofo nopra ncpcs nocneAHKKO, N-k>» 

BOJQ; 

o 

- BBe^eH jncKTpoHHUM Kjn04 jmsL ynpsaaema nocjieAoairrejiBHocTfcio ^pmh- 

lO pyeMUX KOHHH. 

TaxHM 0^>a3OM, Giarofl^K BBeAenHio b APcraBiKHccKoe aaoopuHHaiomee ycipoHCT- 
BO ^naqpHOH BOJiOKOHHO-oinHHecKOH cxpynypbi, cocToxmefi h3 paanemfrejibHoro 
HBO Y-THna, ^1) HBO X-mna, N BOJD h cyMBinpyioiAeit) HBO Y-inm, HCKUHm- 
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ercA pcsjfspKyjnnspB CHTHana h» leii caMUBi, o6ecne<fflBaeiC3i swmrenbvoc noBBnneHHe 
H^eRTH^qHocTH THpaxBpycMhBL kohhh BXDAPoro pamocmwssL 

AoKaaarejUiGTBO HajiHHHH nprnraHo-cjiejilPTB^iHOH cbhsh MOKjiy sanjuEeMoil co- 
BOKynHOCTbio npiOHaxoB h /tocmraeiaiBf TexHHHecKHM peayjibTaroM upisBOff^tca 
nee. 

CymHOCTb npeAnaraeMoro TexmpiecKoro pemeHHx noHCHserra <iepit»aMH. 

Ha ^HT. 1 npeAciaBiieHa ^yHKqsoiiaiiuiafir cxeMa AiDOiiaiMecKora sanoHHBaioiDiero 
ycrpoflCTBa c ftmaimoH BOJiOKOirao-oinxraecicoH ctpyxiypoH, a Ha — amopu, no- 
ACHHioiiqK npsHmm paGom ycrpoHciBa. 

Ha inM[a3aiia jyymatHOHaimifaii cxeica Gjiokh ynpaaoeiiHH, a Ha ^iir.4 — 3iik>- 
pu, nMCHJnomHe npHHUHn ero pa6oTU. 

Ha 4>Hr.5 npaBCj^Hhi peayjibxaxu pacneroB noxepL onrmecicoro Hany^HHsr b 6m- 
HapHOH BOJiOKDHDO-ommecxDH CTpymype jsjvl nocneweH koohh panHOCHTHana npn ^ 
paajiHHHOM HHCjie HcnojibayeMEix BOJiosoHHo-onrmecKHx jihhhh 3a j ^epx K S L 

Ha npe^craBiRHu aaBHCaMOCm HeivieirnpaiocTH ^KipBCiqiyeMux b ycipo«- 
CTBC ROHHH BxoAHOro pa/uflOCHi'iiajia or RHCJia ()iopMDBqpyeM£ix koohh npa pasnH^Hsix ^ 
nepuo^iax. cnewBaHHs kouhh. 

Ha ^iir.7 noxasaiia myMOBaa MOjsisssb AHuaBunecKoro sanoBraaaioii^ero ycipoHCT- ^ 
aa c CmapnoM BOnoKOHHo-onnPiecKOH cipyicxypoH. C>l 

Ha 4iHr.& npe^craBjieHLi saBHCBMocmi cneKipanbHUK luiOTHOcreM mohchocth paa- 
jnraiux cocraBjmoiiiHX BHyxpeHHHX myMOB ycrpoHciBa, nepec^KiaHHEix Ha bxoa ycx- 
' poitcniia, 3HneiiK> H-xeiiCXi^ 
HeHHa na3q)H<»t> msojs^ 

K> Ha ^Hr5 npHsejieHa ^^yniaiHOHajiBHaH cxcMa AHHaifHHecKoro aanoMHHaiomero 

^ ycrpoHCTBa c ^h^hioh BonoKOHHO-oinmecRO ft ctpyKiypoH b cjiynae HeBOSMOBCHocTH 

o]q)e;;i!ejieEau[ b 6noKe ynpaajieHHs HH4>opMaiiHH o MOMCHre npHxozia h wamnbHocm 

O 

^ BxoAHoro pawocmnaiia, a Ha ^m'. 10 - aasHCBMocTH cneiopajibHux nnoiHOCxeM Mom- 

lo HOCTH pasnssmm cocraBjiaioiipix BHyrpeHHHx myMOB ycrpoHCTBa, iKpecHHraHHHx na 

BXOA ycipOHCTBa, or 3Ha%HHa HHreHCHBHOCXH iK>CToaHuoH cocraBJBnoniCH ommccKD- 
ro HanyMCHHa jiasepHoro ahow Ana snoro cnynaa, 

Ha (t>Hr.ll noaasaHa ^yHmHOHanLBaa cxeiia ycipoHCiBa AanaMH^ieciQaH naBcam 
(nareHT 4SS7SS2 CUIA, MKH^ G 02 B 5/172), BpHHflnu cne^yiomHe o6o3Ha"ieHiia: 



O 
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MT ~ MO^JiflTop TOKa, JIJX - jiasepHfiiH moji^ BC - bojk>kohhuh cbctoboa, HaiioraH- 
HUH Ha 6apa6aif, OC - cmnnecKfiH crepxeins JI — jmhm, n<DM - npocrpaHCTBeHHufi 

^Hnbtp-WCKft, 0JI - 4'OTOAHOJX. 

Ha ^ifr.l2 i^HBCAeua jiymmHOfrajTMrM cxena janoMHHaioii^qro ycrpoficTBa (na- 
teHT 4479701 CIIIA^ MKH^ GQ2 B 5/172X itpiofirm cjieflyioiipie o6o3BaHraiiH: 
HBO — HanpaBneHmm bojiokdhhuh OTBeiBifreji^ BC — bojiokohhuh csermoA. 

Ha i^ewiaaffeua ^ymapiOHanMiag cxesfa jomaBaHHecxoro oitepa-iiiBHoro 

aaiKiMHHaiomeno ycrpoHcxBa c paAKO^racTOTHoii odpa-moH ceaabfo (naTenr 20822S0 
M>., MKH^ HMBIO/OO, G02B6/00, aaHBJi. 05.06.95 Jfe95l0896iy28, oiiy6iL20.06.97, BH 
17), rae j^msma oxjsyKmfic o6o3Ha<ceHHff: K - jubo% /^M - /oejraiejiB moiipiocth, 
CM — cyMMartop Momaocm, Ofl - onriPiecKHH nq)eAaTHKK, JI/] — jia3q>BKiH fffsojf, 

BC - BOAOKOHHUH »eTDBOA ^Jl - 4wnt)«eTClCrOp, my - aiiqX>IGOIIOJIOCH£IH yCHJIH- 

lejm, YA - yiqMBm^aifi aneHioarop, BY - finoKynpaajKHm. q 

Ha ^Hr.l4 noxasaHa (^maqiOHaiiBuafl cxcBia AHHaMH%CKOit> aanoMimaioiiiciio 

ycipoHCiBa (naiCHr 2149464 P<I>, MKH7 Gil CIl/42, saswL 19.01.1999 ^ 

Jiis99101673/09, onyfin. 20.05.2000, EH 14X jspHBxra cne^^yHHiiiie oGosiumnHfl: ^ 

JSM - Aenmcjn. MomHOcm, Oil - oimnecuiH nq^CAarnHK, Jl^ - jia3q)UJbdf ahoj\ q 

BOK - BOJiOKDUHO-oinvtecKHH KmoH, HBO - HanpaBJidncui bojiokdhhmh otbctbh- 

TCJib X-THna, BOY - BOJioKoioKMHiTinecKHH ycHjnrrejus BC — bojcokohhuh cbcto- ^ 

BOfl, BOA - BOtjiOicoiiBO-onTHqecRHB anemoarop, OA - (^oAereicTcq), lUY - mB- 

poronoiiocHUHycHiiHTejib, EY - Ghok yiq»BiieHfDi. 

Ha 4>HrJ5 upwcmsHti peayjikTaTW paCTcroB HeHAeHTUHHocTH ^oimHpyeiaix rd- 

nHH Ans paiimnHMx ycrpofiCTB AHHaiucHWCKOH nsHsrm paAHOCHTHajioB. 

^ J](;anaMinecKoe sanoMHHaiomee ycrpoHCTDo c 6HHapH0H sojaoxraHCMiimpiecKOH 

lo 

cipyKiypcm cojiispxsn: (qm. ^bdt.I) hxoaooh mHpoxonoinocHbiH ycfunrrejib lUY 1, flom* 
Q TCJib MonuEOCTH 2, nepCAaionmH oirrmccKHH Mo^yjib ROM, BeanoHaioiiura b cboh 

^ cocniB oimnecKHH lup^^iaiHHK Oil 3 c jme^fwoi ohoaom Jl A 4, a xaioKe bo jKncDHHO- 
^ omwvocxHB ycHnmenb BOY 5, bojioigoiiho-oiithtcckhh nncm BOK 6, 6aiOK ynpaBjie- 
mn EY 7, paawjnmjsbmm HBO Y-Tuna 8, (N-1) HBO X-xucia 9-1, 9-(N-lX cyM- 
MHpysowsm HBO Y-Tuna 10, N BOJI3 1 1-1, .... 1 1-N, ^oiowxeicrop OjQ[ 12, biiixowoh 
nn^sononocHfeiH ycmmenB DIY 13 h anenpoHHUH kjiio^i 3K 14. 



O 
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BxoAOM ycTpoficTBa ^ffijixercs lUY 1, buxoa Koroporo noAKjiioHeH k Bxojiy 
JiM 2y nepBUH BUXOA Koroporo coeAHHen c Oil 3 c JI^ 4, orrraHecKHH buxoa ko- 
Toporo coocHo coeAHHeH c oimiHecKHM bxoaom BOY S, oirmHecKHH b£ixoa Koro- 
poro noAKjnoHen k onrFRCCKOMy axoAy BOK 6, oirnnecKHH bbixoa Koroporo co- 
CAHHCH c BXOAHBiM HopTOM pasAejTHTejibHoro HBO Y-THna 8, nepBwif bmxoahoh 
nopr KOToporo coocho noAKinoqeH k nepBOMy BXOAHOMy nopry nepBoro HBO X- 
nuia 9-l» rpeTHH buxoahom nopr Koroporo coocho noAKjnoHen k nepaoMy bxoa- 
HOMy nopry BToporo HBO X-rana 9-2. Tpenifi bbjxoahoS nopr j-ro HBO X-rana 
9-j noAKJnoHen k nepBOMy BxoAHOMy nopry (j+l)-ro HBO X-rHna 9-(j+l), a rpe- 
THH BbixoAHOK nopr nocjicAHero HBO X-rnna 9-(N - 1) cocAHHen c nepBUM 
BxoAHBiM noproM cyMMHpyioniero HBO Y-THna» bbixoahoh nopr Koroporo co- 
eAHHen c onruHecKHM bxoaom (^oroAereKropa 12. Bropoii buxoahoh nopr 
pa3AeJiHrejiLHoro HBO Y-rnna nepea nepayio B0JI3 11-1 noAKJnoHen ko BropoMy 
BXOAHOMy nopry nepBoro HBO X-rana 9-1, nerBeprMH bbdcoahoh nopr Koroporo 

Mepes BTOpyio BOJI3 11-2 coocho coeAHHCH co BTopBiM BXOAHUM noproM BToporo ^ 

o 

HBO X-rnna 9-2. HerBeprbiH buxoahoh nopr j-ro HBO X-rnna 9-j nepes (j+l)-iO 
B0JI3 1 l-(j+l) COOCHO noAKJUOMen ko sropoMy bxoahoi^ nopry (j+l)-ro HBO X- CM 
rHna 9-(j+l)» HerBepruH buxoahoh nopr nocneAHero HBO X-rnna 9-(N-l) nepea 
nocjicAHioio B0JI3 11 -N coocho noAKJnoHCH ko BropoMy BXOAHOMy nopry cyM- 
C MHpyioniero HBO Y-rnna 10. 

Bropoii bbixoa JS^ 2 cocAHHen c bxoaom EY 7, nepauH buxoa Koroporo 

lo 

1^ noAKJiH)HeH K 3neKrpHHecKOMy BXOAy BOK 6, a aropOH buxoa coeAHHCH c ynpaB- 
junoniHM bxoaom 3.ieKTpoHHoro Knrana 3K 14. 

o 

Bmxoa ^JX 12 noAKjnoHCH k Bxojy bbixoahofo UIY 13, buxoa IIIY 13 co- 

K> CAHHCH C OCHOBHUM BXOAOM ynpaBJl^CMOFO 3JieKTpOHHOrO KJIIOHa 3K 14, BUXOA 

Koroporo aajiflercA buxoaom ycrpottCTBa. 
^ Bjiok ynpaBjiCHHs BY 7 coAop^Hr (cm. <^Hr.3) nocjieAOBarejibHO cocahhch- 

Hue umpoKonojiocHUH ycHirarenb IIIY IS, bxoa Koroporo JiBJisiercii bxoaom 6jio- 
Ka ynpaBJieHHx, iJiopMHpOBarejib HMnyjn>coB OM 16, nepBbiH 6y^epHuii KacxaA EK 
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17, Bwxofl KOToporo HBJwexcH nepBLiM BHXOAOM 6jiOKa ynpaBJieHH^, a xaic^ce chh- 
xpoHH3HpyeM£iH xaKTOBBiH rcHepaTop np»foyroj£bHBix HMnyjibcoB TT 18, bxoa 
KOToporo coesHHeH c buxoaom ^opMnposarejifl HMnyuBCOB OH 16. 

BuxoA saAafomero reHepaTopa noAKJiiOMeH c xaKTOBWM bxoaom perncxpa 

CABHra 



O 



CM 



CM 
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PC 19, nocnewra^iiK>HO ooeAHHeHHoro co BiopuM 6y4^HEOf xacEaAOii BK 20, bbdcoa 
KOTOporo sBHsercR bto|kih mjxoaom Gnoxa ynpaBJicHHSL Ha n^mmemmtifi HHifiopMa- 
ipoHiobiH 0XOA perHcrpa CABina PC 19 iro^ercfl b mi^oBoii bhac HH^opMaqm ;9is 
ynpasjieHHs nocjieAOBarremuiocTikio ^ofMoqyyeMux koiihh. 

Pa6ai:aeT AHHaMH^ecRoe aanoMiiHBioiiiee ycipoHCTBo c CmsapKoik dojiorohho- 
oinmecKOH cipyKiypOM cne^yioiiaiM oGpawM (cm. ^ht. I h ^ht^). 

AnHaioFiecKHe aanoMHuaiomKe ycrpoficxBa iipeffra3Ha%Hu 4K>P>™poBaHHff 
spcMCHHcm nocjKAOBarrejifcHocra m M+1 koiibh 

Ui(t)=KiUc(t-i i3,3]l i = CUil 



(I) 



"^^^^ lUc -mJt) cas[«>c(t)l npH O 



CM 



IlapaMerp K^Uc onpeAenxer afimjiRiy^ i-H koiihh inHpOKonojrocHoro CB^- ^ 

paumocHTHana c smjoanyfffum nL^(t) h/huh yrnoBOH 0^(t) MOiQrjamieji. B]ii6op ne- ^ 

pBom cjiQWBaHHM (apeMeHH aa/iqpaaai) somiH > ujocmwr B03Moac»ocTfc ^ 

BpeMCHHoro nepexpuxHH orxiejiBiiHx koiikh. ^ 

BapHaHT 1=0 B ^opHyne (I) cooTBeiCTByer npHMOH nepcjac^ Bxoworo pawo- 
cmuajia (2) Ha bbkoji ff^Y 6c3 BpeMeHHDH sa^qpoKKH. B 3riOM cjiy^iae roBopar o ^p- 

MHpOBaHHH B ^^3^ HyJieBOH KOIIHH BXOJE(HOlX> p^^HOCHTHaJia. 

ripuHKHn (^pMHpoaaHHa kchihh bxcahopo paAHOCHTHana a /PV c 6HHapBOH BOC 
3aKinOTaeTc« e cne^yicMKM (cm. ^ht.I). HyncBaa KonRa BxoAHOro pajxHOCHTHajia coot- 
BercTByer np^MOH iiq>eAaHe oimnecicoro laai^eHMa c bxcabofo nopia paawJiRtenb^ 
Horo HBO Y-THna 8 Ha maxomoik u&pr cyMiiHpyiomero HBO Y-mna 10, miBy5i ace 
BOJI3. nq>Bas KOnm pawocHTBana ^opMnpyerca GnaroAiapa oiBexBiieHHH) b paswmir 
TCJibHOM HBO Y-iHna 8 ibcth oirranecROro CHnsajia a nepByio BOJI3 11-1 co upeMC- 
HCH yajj/spfxxB x^. C buxom nepaoH BOJI3 ll-l mnyHSwic nociyiraex bo arropra 
BxowoH nqpT nepBoro HBO X-nma 9-1 b aanee 6c3 saAepssni hb Buxojmoi mypr 
O cyMBfHpyioii^ero HBO Y-uuia 10. 

npH ^pMHpoaaHHB BTOpOH KOIUIH H33iy<iaeM£li Jia3q»HElM AHOAQM Jm 4 CHTBan 

nepe^iaeicji no uemi bxoahoh nopr pa^ACiiHxejibHdro HBO Y-iwia 8 - nepaufi bh- 
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xoAHOH nopT paviBJOncnbHoro HBO Y-^iHna 8 - mpem bxoahoh nopr HBO X-thsbl 
9-1 - HeTBcpmrn bmxoahoh nopr HBO X-iHiia 9-1 - rnxjipasi BQJD 11-2 - Bropoii 
BXOAHOH mpr HBO X-uina 9-2 - Tpendl buxoahoh nopr HBO X*THira 9»2 h mae^ 
6e3 saj^qpxKH buxdj^jhoh nopr cyionqfiyiomero HBO Y-iuna 10. Tpenrii Konm curaaiia 
reiiqiHpyeTcs 6jmt>/iapa sawpsKe npOMO^iyjiMpoBaHHoro oimraecxoro aany^eHHs kek 
B nq>BOB BOnS 11-1 tax h bo eropoH B0JI3 11-2. Haxonei^ nocjieAHsx^ Mth Konm 
BxoimoTX) pawocHTHajia npoxoAHT lepes Bce BOJI3 c o6ii^hm BpeueoeBf a ^z iepanm 

MT3^=(2^-l)T3a^. 

EnOK ynpasneHHs BY 7 pa6otaeT cxffyKnmiM oQpaaoH (cm. ^htJ h $iir.4X Ha 
BXOA 6]i0Ka ynpaBnemn co Brrc^ro nsaom f^smmm mohihocih AM 2 nociyraer 
BxoAiiOH CHTHaxi i:^.sy(t) AnKrejOHOCTBiO Tb» noropuH yCHnHBaercji b imqiOKOiioiioc- 
Hoif ycsnrareae HIY 15. C Bioxo^a ycsniiiein yc^uieHREift pawocMrB^ i]o;ift- 
excji ua 4^J'^oQ^B3^i^c^ HioiyjibcOB OH 16» na buxoac Koroporo b MOMein* upHxom 
pawocHTEiajia jiopBrapyeTca Bsmsownymc wmrejiuiocibio Tr. B xaneciBe ^KjpMoqio- ^ 
Barrejui HMnyjibCOB OH 16 Maaser B W t y ns c v b noporoBoe yctpoMciBO, qMi6aiUBaiOii^e ^ 
iq>H npcBwaisHBH bxcjihum CHTHanoM HeKOtq^oro ypoBsn. C^xqpMHpoBamiBiH b OH 16 

o 

mn^jibc Hcpea nqiBtiM 6y^»epHUH xacicaa BK 17, npeAHaanaHeHiaiH aw coraacoBaHHs ^ 
BBixo^a 4^><^P0K'i^cjiH HMnyjiLCOB c ynpdMJsmmfot. bxoaom BOTOKOHHO-onrrHMecKoro CM 
KmoHa BOK 6, nociynaer aa nepauH blixoa fivora ynpaBjiemnr h oGpasy er ynpaBjmo- ^" 
mm cKnian ui(t). Hoa BoaA^CTBHCM ynpaBnHioi]:iero cHTHana ni(t) bojioicohi«>- ^ 
oomniecKHH ksooh BOK 6 ornspwaenca tojiiiKO b MOMeBT npiixOA^ cisraam b touibko ua 
BpcMA cfo zuiwrejibHOCTH, 6smx>ffjaipK ncuy bc AonycKaerca npoxoxACHHe myaiOB bxoa- 



^ Hux KacgyioB ycrpoHCTBa Ha era buxoa bo spew i^pMHpOBaHm KOimfi BXOABoro pa- 

AHOCHmana. 

Q C Bbixojqa ^xipMiqwBarcein mfnynbcoB OH 16 B^ncoHiiiiyjibC nociynaer tskxc m 

CHHxpoHHSHpyeMMH TaKTOBUH reHq)axop npflMoyrojiBma HMnyn&coB IT 18, KoropuH 

^ cHBxpoHiBHpyeTca no mptffp&isy jipoHiy BiQ^DorauiyjibGa c Buxojia OH 16. HqiHOA 

FeHeimpyeMiix TanaBsni rexepax^pOM TT 18 upsuoyrojihHhsx HMnyjibcOB paaeu ne- 

Q pHoj^y aaofipsKH Komra Tsba- C Buxo^a reaqiaxopa CHniaji nociynaer na TaxamaK 

BxoA penccrpa cArara PC 19^ na iiH^iqpMamiOHHEiH bxoa MTOporo nocrynaer mi^po- 
BOH KOA ynpaBncHEH nocjieAOBareiibHOCTuo ^opMHpyeMux KonHft (HH4>opMaD|Bfl o 



O 
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o6xOAHMOCiii i^onycKaHHs nm HeiqioiiycKaHiiH 3JieKrpoiiHEai kihowm 3K 14 (cm. 

4lHr.l) TOM WIH HHOd C^pMBpOBaHHOH KDnHH p^OCHIHajia). ffftHSaK HH^KipBiaimi 

npeofipaayeicx b caphtobom pemnpe lo napanneiiEHoro sEm b nocneiffjOBaiejiiAQUH h 
^opifqiyer bo bti^m Gy4»epH0M mcicajip EK 20 ynpaBjimoiuuH chthui U2(tX KOropfcOf 
nocrynaer hb sTopoH buxoa 6j]0Ra yn^MUBiKHHS, ooemsacwhm c ynpaBjuKHipcM bxo- 
AOM 3JieicipoHHoro Kmow 3K 14. Ha noraaaH cjiyoH, xorAEHa buxoa ycipoaciy 
Ba nocxynaioT Bce c4>opMHpOBaHHue kohhh CHrsana, qx»ie Bitq>OH b ipecbdi. 

TaxHM o^HiscMf, ecnH na bxoa ycipoHCiBa c N BOJI3 b MOMeffr speMeHH t nocxy- 
nan mmyjihCHhiH nrapoKonojiocHUH CBH-pawocHTHaH (2) c AJBmentHocTbio to 
HaMDOiw/py Bo6ii|eH cjiyrHae(KDriia3HtR^ 14 Bcerxa BaKOjonca s 

saMKHyroM coctoahrh) ^^opHBpyeica BpeiceHHaa nocjie;QOBarej]2>iiOCTb h3 2 kotihh 

(ly Ko9$4™VKHT K| B ^qpMyjK (1) onpe^KJiaeT oraoniBHHe aMaumyjoi^ i-4 xo- ^ 

miH p^nHOCHiinua k auiuiinyAe U^' bxoatoto pawocHraaja (2). ^ 

AHamo 4^yHfcuHOHajiEH0H cxeue Ha oCHOBe 6HHapHux boaokohho- ^ 

onimecKHX cipyiayp (cm. ^ht. 1) nOKamBaer, ■no upis oicvtctbhh ynpaaneHHa cm 
cnejqOBaienbHOCTBH) ^K^MnpyeMux kohhh iieBoaMOQKHo ^lopuHpoBaHHe jnoGoro saAgH- ^ 
Horo HHCjm RonHH. KonHHecTBo KOiraft paAHocHTHanoB b 3m>iff cnyiac Moaser Gsiib pas- ^ 
BO TOJibKO 2, 4, 8, 16, 32, 64, 128, 256, S 12, 1024 h CM 

HanpaBseHHbiB bojihoboahuc OTBetBHrenH KOHCrpyxTHBHO npew^raEnxiOT co6oh c 
APa CBCTOBOAa, HueiomHx: ynacroK coqpHKOcaOBeHHfl cepweBim. 3a c^bEt aroro ysafir- 
^ ca ocymeciBHTB oTBeiBiHiBe nacm oimnccKOH 3Hq>niH h3 oworo BC b flpyrofi, 

EcBH Ha HxowOH nopT pasnenHiejibHoro HBO Y-xuna HBO 8 noAanb omviecKHft 
1^ CHraaa JkboS-k , to he cto Bwopou h ipeneu bhxoahhx noprax 6y;^yT AeiciBOBaib 

OirtlFIBCKIie CHnianU C HHTCHCHBHOCTaiiH: 



to 



O 



Jeao.8.l(t) - K«,.^, J^.s« (O-IQ-^-^ W«B1. 

Sjqecii K03^i^ii|iieHTbi OTBenuieHiia K^^^^ onpejiejisioT, xaKaa sacrb HHreHCHBHOcra 
H3JiyHeHHa nocrynaer co axoAOoro isopra b n-fi nopr b cnynae n ^eanbHoro HBO. Ko- 
a^^NBmiKiTii oneTBiieHni yAcmaeiBC^wioTyGjiDBHiO K^g^g j = 1 - K^g^^^ . 

B peamiHux oi BC i BH TC J iax acerw iquicyiCTByiOT uampvK caeroBOH SHepnoa, mch 
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TOpue BupascaiOTCs b xom, hio cyMuapHM hht^chbhoctb H3Jiy%HHH na Buxo;mux 
noprax HBO He coBnaAHer c HHieHCHBHocTuo hxoahoto mnywHra. yxasaHHue nore- 
pH ywruBOxncs s ^qpiiyjiax (3) napaMeipoM 7hbo.8 • 

ripH noAane Ha uepmak h BTopoS moffosx nopm k*ro HBO X-XHiia HBO 9-k on- 
nnecKiix CHrnajiOB c MH'reHCHHHOcraMH JHBo.9-k.i ^ ^hbo.9'*Il2 ™ TperKM h hct- 
BqnoM BUxoAwoc iiopi:ax nQHB]isK)TCx omnvcKBse if3j]y«ceH»i c HHreHCHBHOCTHMH: 

JBB0.9.k.5(t)= [KaBo.9.k.l3J«.9.kA(t) + KH^^^^ 
J«.W.4(t) = lKB««>.9^14JHBa.«j(t)+K^ 

Hocm HanyqesHx nociynaer co m- nopra b n-S nopr e cnyae mieanraoro HBO. Ko- 
a^HiUtCHiu oneiBneHHH HBO X-THna Bcer^a yAOBJieiBOpaxn' ycnOBmo ^ 

CyBAoapyiomHH HBO Y-THna 10 onacuBaeica cnetnyxni^ ypaBHraaceii: 

JHBO.103(t)= [l«..0.1 (0+ J-o.lO^(t)l-10-'*^« 1°^*' . (5) «^ 

BojiOfcoHHO-onTHvetacaa hhhhb 3a^Dq>BCKH npeAcraBoiaeT onrpesoK bojiokohhotd o 
CBCTOBo^^a AnHHOH U o6eciie<araaiomero sa^epMoy npoxo/ucmero cHTHana na saAaHHoe ^ 
BpeMfl, y™rMBaH, hto imiDBoe aHaneuHe noroHHOH aaAepacKH BC cocraBnaer npHMcp- 
Ho 5 BfKc/KM, AnHHa oipeaKa BC Km j-fi BOJI3 1 1-j b nepBOM npHGnHacemoi cociaBju- 

ex: 



CnG^yer oTMeiKrb, «no q^eiiMymecTBOM JJ^Y c 6hh^hoh BOC bsa fl^Y pemqH 
BynaqHOHOMt) xma BBmercs to, kto Bce kdiihh pawocBrHaaa ispoxojv^ %pes o^HHar 
O KOBoe KQUHWCTBO HOpTOB HBO H coeflBDEfeHHH BC, oGccnewBas TCM caMUM pasHMe 
naiq>H ormmcxom mnyniews. aim Bcex roiihh. Hei^pHTcnHoCTb c^opMKpoBaHHux 
^ KomiB onpewnHCTCii jraoib ncrrepaMH^ oGycnwjs&Baaam paanHmm ffflsaoA cbctobo- 
mom^ Hcuonhsycmtx b B0J13. Tax, Hyseaa^t Konn i=0 csraana ^^^^yc'^ 6e3 iopo- 
Q xaa^neHHB ornHHecuro Hsnyvirai wpes axyso-jiBlSo BOJD. dio o6ecneHHBaer mh- 
^ HHManuiKie norqw curHajia. nocncwu KOiraa (i=MX HanpoxHB, ^jDaraa npcA™ nepc^ 
Boe BOJI3. ncrcepKGHEvaiia 3AeG& 6y/Qrr iiaH6oiibiiiHiiH. 



CM 



-20- 



lO 



O 



rac Ti, Tz, Fb, r4 - N3^4^HiiHeErEbi oipaxceHWi cooTBercTBeHiK) bxoahoix) imipoKDno- 
jiocHOTO ycHmrrejia lUV 1 no Buxoj^, fifismcm MomHOCiH AM 2 no BXQ^y, AejmejXEi 
uoiqBOCiH AM 2 no Boxoffy^ IIOM no Bxoqy. 

noiepH na paccomccmiHHe b buxoatom pawNyipaKve paBHu: 



O 



06iiQie noiepH p^miOCHniajia b npn ^^opsnqpoBanHH i-n Konan 

ai[flB] = apcl^l+a^[AB)+2a^[/lB], (7) 

onppApnflHncB nonepsBui ikhqhocih paABocHnaana b paARorpaKie, norepxMH b 
UHKne npeofipaaoMHiH "poyoiBOCHrHaji-onimeGRoe HsnyqeHHe-fwIHOCHrHaii" h 
norepxMH mfieocHBHOCtH oirmecRoro HsnyvHHS b BOC . MnQSHiaiB 2 nper 
^■oGj ^ ^opMyjfe (7) ywruBaeT tot tfiaxr, hto ajienpmecicafl Monqiocn paAHOCHma- 
jia KB BuxoAt ^^OTOAemnopa npooopmioHaiiuia xRajqwiy mritsucHBHOcm ommecKo- 
ro H3iiy%nRs. 

Anairas ^ymoQaoiiajibHOH cxeMH A^V c GumapBsm BOC (4^Mr.l) m»ca»iBaeT, 

HCTO^HHKaMH OOTCpb MQUIBOCnH CBH-CHTHBHa B pajD^Ha i p aKlC BBJiaiOTCff CB^-pasfc&Moi 

^pmsMu ^ pacGoniacoBaHiie hmdrwhcob a^Qfs ^ymnmoiiajninHx yanoB m aorq^i b 
anerapoHBOii KOiove 3K 14 a^. 

B c 6HBapra)H BOC Hcnonbsyercs j^sm CB^-pasbeMon: raoAHue h bkf ^ 

xoAHue pasBeiffir mqiOKonojiocHBix ycnmrejieft my 1 n my 13, jmsmcm moopioctii c>l 

AM 2 H aneicipogHoro lonoHa 3K 14» bxoahoh pasbeM nOM h biiixoaboh pa^b^ OA- ^ 

o 

THnoBoe smnsHX noiep^ pazpcocHTHajia aa pasbeue cocTaanxer 0,1 aB. TaxHM o6pa- 

30M, cyiDiapHEie oorepii, BBOCHMue CB^-paa&eMauH, cqpHHaaioTCjEi b apmfijoa ~ I J^- C4 

nocxcAOBaremaioe coeAHHeirae i^yHnmoiBUimbix yanoa npowTHpyeMoro A^y 
no CB^-Cjaniaj^ jsjsn usnnaasaaum dHeprenracmix norq^b xpefiyer BUKUineHHa yc- 
jtOBHx cornacoBaHHfl, npn KoropoM Mon^Hocib HCTOvsaaca CHrnana nonROcmo nomo- 
maercx narpysKofi. CornacraaHHC oGecne^HBaercx paBencmM bkojopfcbix h bmxoahbix 
lo HMneAHHcoB HcnonbsyeMbix CB^-MO^yji«. 

riorqiH MOI^HocIH B oiy^BC paccornacoBaHHH HMnejigHCOB bo axonnoM paxBO- 
xpairre onpeAeJonoiCH oooiHomeHHCM 

a«,«L«[flB]=-ioig[(i-rir,)(i-r3r4)J, 
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to 



O 



[flBl- -ioig[0 -rsTfiXi -r^Fg)], 

Tjsc Fsy r6, rjy r% - m&^msffcmfA orpaaceHHH cooiBeiciB^rao ^^OTOAcreKropa 12 
no BECGO^y, BuxoADoro nrapOKOnojiocHoro ydLnrrejix inv 13 no Bxo^Qf, bmxoahoto 
nrapnmiTQjtncworo ycHirantejix IHy 13 no vaxoffyy 9neKTpoHHoro KUKraa 3K 14 no bko- 

Ko3^4>flilHeHiu oipsonewx F o/Di03HaHHO onpeACJiHiOTOi npHBonpnaniH a tex.* 
HmecKHX xqw uc rq iHC t HM x ^^yHKUHOHajibHfiix yanoB anawHHaMH Koa^miHeffiOB 
cmntA BOXDHU HanpnBeHra KCBH: 

KCBH-1 



r= 



KCBH 4-1 



Ko3^MU[KeHraM KCBH nrapoKonojiocinbix ymmendi, Acmnem MonqiocTH, ^ 
nOM^ ^OTOACTCKTopa, 3JKKrpoHHoro KjnoHa^ paramf 2, cooTBercnyex Ros^^ini^eirr O 
OTpaaKeHHx r=(2-l)/(2+l)=l/3. IIpH 31kw noiqm mcmahocih pamHO»rHaDa sa ctBt 
paccornacraaHHH bo bxdabom h b buxoabom pawonrpaxiax cociaBarr. 



1^ HdiOJibaoBaiiHe b ffiV BOJUMWHO-onrHHeCKHX jxamift aaAqnKXH ipeGyer flpeoG- 

lo pasoBaHHfl BxoAHoro CBH-cmuaiia b onnnecnoe iiany^eHHe nocpw^rBW vojtysoBvm 
H3Jiy«ieHni nq)eAaioniero onrHHecKoro Hoj^yns no hutmchbhocth paAKOCHnianoM. 

o 

riapaMerpoM, jcapsasKpnsyHmfOA npeoGpaaoBairae paAnocmnana b H3JoiyHeHHe on- 
THHCCKoro AHanasoHH, Hajraencs spyimna npco^^aaoBaHHH (flf^^cpcmsmwhHBs kbob- 
TOBax 3$$eKniBHociii HCTOHHHKa mny^Ksm) , onpeACJiBeMaa b cooTBeiCTBMH c 
BfmaifnqffiOM xaqpaKicpHciHROH Hsooty^snenH h BSMepKeifafi b BiyA. 

Koa^HEiHeRr npcdSpaaoBWBK HHTencHBHOCTH oirimecKoro mnyTCHHa, naoaio- 
oieH na ^oio^yBCiBifveiibiiyio nji^ J^, b 4KnaIOK]4u|(^JieKIpH- 



CS| 



IIoiepH b aaiocHyTOM ajxeicipoHiiOM icnHme 3K 14 a^^ smmwr ot xiniB Hcnojib- csi 
aycMoro KmoHa h cociaBnxer okoho 1 xriB. 

T^mnt plyflwnitfj crfiiqife TTomepH MOnmoCTH panHOCHTHajia COCraBJMlOT ^ 
Opc ^CtcanLK +apBift«i +0«wij«« +03. * 1+1+1+1=4 flB. 
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RecKHH CHniaji) xapaKreprayeicfl tokoboh «iyBCTBiiTejiBHOGTbio ^OTOflpreKiio p a, 

ROTOpaH H3Mqiwrrcs b A/Bt h oGbfiho yRasuBaercH b nacnoprnux flfaaoBL 

IknepsL Ha qteo^maoBaiiHe paAHOCHraaiia b oirrawcsoe ssnyqeHHe b iiq[>ej[quo- 
mjSM omviecxDM Mo;^jie co bxpahmm conpoTHBneHHeM Rhjubm ^ ^ npeoGpasoBaioie 
omH^Koro H3jiyHeHHfl b pawocHman b ^orronpB&MHOM uojjyne c conpoTnaneHiiati 
iiarpy3KH ^ora/QeieKTOpa R^ui^i MOiyr 6]ini paccwxamino ^optsyjit 



apoo6 



=-io.i8rsLei.-^] 



UpH Sgnj,=75 mBi/A, €^1^=0,35 A/Bt h RaBOM ^^b4w'^^ iiorrq>H he npet^ 
pasoBBHiie paAHOCHTRajia b cnomnffiCKoe mnynexim cocraanHKn: 



= -10 -lg|^(0,075 O^iSf «31,6 aB, 



O 



OCHOBHUMK HCTOHHBXaMH HOiepb MHTeHCHBHOCTU OnjmJKXDTO H3Jiy%HHflf ^ 

BBJiHKnca: CM 

BBOA QHTviecKoro HSjiyMenHB irasqpa b bojiokohhuh cbcioboa» ^ 

O 

irorepH b aaiiKHyTOM BonoKDHHo-oirnanecROM 

norepH cmmiB^ BHCKHMue HBO; ^ 

nOTCpH CHTHajffi, BO'W HKBiOmHC 3a CT&T OUTHHCCKHX. COCAHHCHHH; 

paciqxKnpaHeHHe oimracKoro HanywHui b BOJXOKOHHo-oinvieCBHx jnmraix 

^ - BHBOA ommecxDro iisiiywiiHs m bojiokohhwo ctctobo^ 

^ Elfm omsmst B^^escnsBmcm mom omm&csom BSisyvwR b wmmmam cbc- 

1^ TOBOA Beo6(xoA9iiio ywiiiiBan: 

_k - mnrcHCHmpCTB onrnmcKora waaymstm jiasq^a nqicwoipen) omme- 

^ CKoro MOjoorjui; 

^ - A^mrpaniMy HanpaBJieHHocnH onniHecKoro Hsa^HCHKa ncpejxjmmsro omms^ 

^ CRoro Hojv^ KaK ^anop m npocrpaHCTBeiracm pacnpe^vciieHmi lOJiy^eHHa immHHKa; 

HHcnoByH) aneprypy bojiwohhoix) CBCnOBOm N A; 
O * nnon^aAb cepweBHHH bojiokohhofo caaowm ; 

imoutajtb HanyHaKweH njionwiKH BcroHHiiKa H3utyHeHm S^. 
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C yHCTOM aroix) hhtchchbhcx7ii> oirraHecxoro mnyHtmai HTUI, BBeACHHoro 
B BOHDVOHHUH CBCTOBOA IK)M, oiq^ejoieTCfl BiqunccHHeM 



OGyciKmnoHHUB bboami b BonoKamaiM cbctoboa usnepsL HHreMCHBHOCTH oniH- 
<ieciaHt> HSj^HeHHS cocraBsr 



a«„[flP] = 10lg 



Omeisai^ hio adr MO^yiiefi IIOM-13^ nOM-13M h IK)M-19 b cnpaBOWux a&h- 
Hfiix ji^trcu BBCASHHaa b bohokohhuh cBeroBOA hhtchchbhoctb onnnecxoio H3iiy^ 

HHff. B 3TOM CJiyve HHieBCHBBOCIB Jib,m^$m]= Jnnt^'^l^^BBOAt^] 

norqm he bboa b wmoaxmaoA cBenoBOA oirtmecKoro HanyneHiffl jiasqpa. 

HotcpH oirrHHecKoro nsnyviiHJi b aanKHyrOM BOoiOKOHHO-oirrH^ecKOM kidow 
^BOK oiq)eAeirafonrcfl nmoM HcnojibsyeMoro BOK h cocraBJiffiar okdjio 2 aB aw 3JieK- ^ 

TpOHHO-onrmecxoro laaom. ^ 

Co6cTBCTHue DOiqw oimmeacoro mjiy%HHfl b cbctoboau oGycjiOBneHu tcxho- 
nmeH npoiOBOACTBa BOnoKomaix cseroBOAOB h yxaaoBSKncsi b TcxHmecKHx xapax- ^ 
TepsKTsacax. MHHmiajibHUBffl coGcmeHHEOfH noTcpauH HRTeHCHHHOciM oiimecKoro c 
RSiiyqeHBff oGnBAaKyr ojuaoMOjipBat BOJioKOHHue cbcioboah nma KB^n^-KBapi^, pa6o- 
71 Has AnHHB BOJiHH xoropEix cociaBjner Ar=l»55 mkm. THixBHBoe SBaneHHe norouuoro _ 

ocnafitman (noiqib) onimecKoro icinyHCHHsi aub woioro Titna BC orcHeciBMHOro 
1^ npOHQfiOACTBa cocraBHser r^=0^ aE/rm. 

OipesoK BC jvayn BQIB aahhoh LsQjQ^|].j 6y^ o6naAaTb noiepanffl 

^ C y^cTOM ^opMymi (S) cyiiMapiaie norqiH: hb pacnpocxpaHeHHe oimpiecKoro h> 

jiyHeam b bqjiokdhhux CBeroBOABX npH ^k^Pmhpwihhh i-fi koiihh paAWWuruiuia on* 

vi^M=oarJflfi/K^]h^^^ (10) 
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K3 



SaAiexHM, ^ro nmepn b ^raapHOH BOC aasHCOT or lei^iiiiero HOMepa i ^KypMH- 
py^iOH KonHH paAHOcHTHana npH -w/ihhhom KOJiM«*ccTBe BOJ13 N. 

IIoTqiH onTHHecKDro mny^snm b HBO BOSBMKasxn H>3a fl^aciwL cHTHana b pa3- 
AeJiHienuiOM HBO Y-THim 8, ii3-3a ppxaBK CHTHana b HBO X-iHna 9-l...lHN^lX & 
Tance noiqiB onxmecKoro cmnana be pacceHBairae npH npoxcmwHHH Bcm (N+1) 
HBO. B cjiynac, kofae XD3^^Hi|BeHTu j^eneitin bo ecex orBeiBKcejm X-mia h b paa- 
BenifrenKHOM OTseiBKcese Y-tHna OAHH^ Kg^o =0*^ (s-3 ABXaTane 

nonqiH bo Bcex oTBerBKrejiBx OABHaKOBfii» cyMMq»Hue norcpH omHHecKoro h3- 
j^wmix B HBO cocraBsn 

aHBo[flB]=-N5^HBol«B]+(N+l)TH»o[flB]- (11) 

riorepH CHTHana, BO3HHicai0ii|He 3a ctct ozmniecKHX cceAHHemiH b BOC, MOiyr 
6tsrh mikj^mM no ^Kipisyne: 

aooc«[flPl=4a««„,M+2(N+l)Dt„„ (12) 



O 



rae aKOHK ~ norepH b o^qiom pasMiCHOM oiuhwkoh ia)HHeiciope; 

<^ifflo~Bc "~ norepH sa coeASHeHHe m^rra HBO c BoaoKOHHUM caeroBo^iOM. ^ 
CnoflyCT OTMeTfrtb, ^lo onnnecKiK coeAVHBHHa BUXo;ia HOM c bxoaom BOY t- 
BMXojia BOY S c omHiecKHM bxoaou BOK 6, buxoah BOK 6 c bxowum noproM pa> ^ 
AejnrrejiLHoro HBO Y-iHiia 8, bhxoabofo nopra cyMsoqjyKHaero HBO Y-imia 10 c 
BXOAOM 4>0T0^iieieKTqpa 12 BunonHmorcfl pasbeMHiiiiiH c aoMoniW) cnrnmcKHx 
KOHHexTopoB c iioiqMDfH HB offHOM KOHHeEiope cxkobb> ^ iqieBunuDOnpnini 
0,2,.,0^flB. 

CocwHCHBe BOJioKDHHoro cBeioBOAB c DopraHH HBO BunonHBioica HepaafbCM- 

maim (MCTOflfSMH COBSBJSSBBH HJIH CKnffHBaHfW). 

KaHcrpyKiHBHue rpdSovaBm k BOJiOKOHHo-oinHHecKHM hhhhhm aai^qmoH pa- 
AHOGHraanoB iipejmoJiaraHyT naMBcmasHKe wmwrnnoro CBeroBona hb Karyimcy wa- 
if eipoM D^. KojiKiieBOH H3rH6 BOJiOKOHHoro CBeroBo;^ BMaraaKn* wnoimiriejibHue 
norqiH HHTeHCHBHOcm oiiTH%cicon> H3JiyHeHHa b BC. 
^ EcjiH iKrrq)H aa oAiiH bkiok cocraBJiHiOT a^a^^ to norepH irareHCHBHocTH oim- 

HCCKoro BSJiyHSHBK B jcBriy uiKe j-H B0JI3 1 1-j cocraBsr 
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O 



CynBiaimEie nonqiH b nooibiieBHx iianifiiax bojiokohheix cseroBOAOB npH ^m^imh- 
poBaHHH i-H KonHH paABOCHTHaiia onpejDieiiaioicfl BiqiasKeHHeM 

5 T3jm[MXC] 



a«ri[ABl « 2 -10^ - ^ i = 0, M . (13) 

nD„[MM] 

HcnonuoBBHiie sojiOKOHHoro cseroBOAa c OTHOCHrenbHO mhjieim flHaHerpoM 

CepAnCBHHEI no OTHOISraHIO K jlOro^BCi mf iCllbHOK UnOniawe jwmiipii eiCTnnra no- 

aBOJwer He ytKrtaarh norepH mrrcHCHBHOCra oimmecKorD vajtyKsm m buboa on- 
xxpiecxojro Ksayvwa m GmapmH BOjiOROiiHO-oinnraecKofi crpyKiypu b ^oioAereK- 

TOp. 

06mHC noiqw hhtobchbhocth enrmecKOwo mnyHemui npn ^pMKpoBaHHH i-fi 
xcmHH pwociiraajra cocxaEJiffiOT 

<^iogj[aE] = a^[i*]+a^|;^B)+a^[«B]+ a|oriUB]+ «i»>t*]+ acwaM 0^) 



CM 



Ha 4iHn5 iqmBeAeiai /^aHHwe o norepax onnraecKoro Kmy^rarax a^^^ ahh no- ^ 
cji^AHCH KonHH paAHOGHTHana b aaBJHCHMOcxH or KOjinvcTBa N HcnojiBsyeMux BOJI3. 
Pacwiu iqxiBewHiii no 4^pMyjiaM {I0y{l4) npa cjie^yioniRX hcxoahedc ^annux: ^ 
T3jm=l00 HC, Khbo=-3 flB, y„ =0,1 ;^P, rj^=OaZ flB/ioi, a„=2 jiB, a^^,3 ^B, 

H3 ^HT.S BQAilO, HTO iqiH N<13 OWOBHOH BKOaA B OGJiafiROIHe CHTHaJia BHOCJIT 

norepH b HBO a^Bo* a npH N>13 ochobhumh j^axropaMH ocw^sssMm CHmana crano- 
Bncji ero aaxyxanne b BC BOJB a^jm h norcpu b Kon&iieBsix Haanefiax bojiokhb 

npoBcmEHHUH aiianm nOKaiMBacr, hto onp^]isnsBomfam rsancpsam b J0y mjor 
HncH noiqpH b mxx iq)eo^[»a30BaHHa ^'piwiocMraaji-oiiimecxoe BSjiyncam- 
paAHOCMTHan" a^p^ h norefm hhtbhchbhocth ommscxoxo usay^tsusssi b BOC a^oci 

iqiH ^puipoBaHHH i-H KomiH pajxHOCHTBana. 

Elycib na bxoa J13y (cm. ^kt.I) b MOMeHx qieMCHH to BOsmeHCTByer oAHHOViUH 
mnpoKonojiocnEiHr CB^-paffHOCHTHan (2) AnineixbHocTuo x^. HanparacenHe na BxoAe 
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nOM UhuwiW CBaaaHO c HaiqwxeHBWii BxoAHoro CHraana Uc(t) ycrpoScTBa coor- 



lO 



r«e Konyjx - lOKJ^I^HICHCHTyCHJKHHH Hai^MXeHHS HXO^IOro nfflpOKOnOJIOCHOrO yCHHH- 

raist iny 1 cyneroM norepb paAHOCBrHSJia aa CB^-pasbgiiax; 

KflM-i - K094i$Hi(HeHr nepejiaHH Aemfiens mohpiocth c Bxo;«a na nqisuH buxoa 
(cm. $Hr. 1) c yjeroM norepb pawocHraajia Ha CBH-pasbcwax 

npHMeHemK nonynpmoji^pHKOBoro imepa (HTUI), lonyqaiomero na pa6o%H 
AHHK BOHHU X, wi^caaer Hcnocpew^TB^i^iD MOAy»n<ra> hhtchchbhocth omme- 
cxoro mny^scam Jnou (0 i^ociuif ii3MeseHH»i Tom HaionKB 

iB(t) = ««coo.c(t)/R«LDiB. =lHni(t)«)sa<t)- 
3jqecb RaxnoM iqw^craanacr peanbiiyK) naccb BXOflHoro conpormiiCHM IIOM, a 



cs 



HO^iyjnipiH pnAW^HTBajia. ^ 
Xapsanvpmm ocoGeHHOCxbio saaHCHMOcni lony^raraa mncci gpiOHHoro nonynpo- o 

BOAHHKOBoro jiasqm JnaCt) or Tom BasaHKR igCt) onaerosi HanHHHe nqporoBOro ^ 

CM 

wan^m laaop- Hpa Bii6ope nocromHOio Tom cMemeHm IIOM I^xm, yw»JKnBO- 
pfliomero ycnoBHio 

cnpaaeAUHBO cooTHCMneHiie: 

J«u(0=J™xO+JBI«Lc(t) 

nq)Boecj]araraoeB4)opBiyjie(lS) JhhilO =SannlK.cM npcflcraRiraeT nociOHH^ 
cxKnaBiMKND^yio mn eHCHBHocm onrmecjooro raJiy%HHH naaqia b onGyiumim pwro- 
cmvana. 

Ha^Maiipx o bxdahom cnrrajie 3aKnK»%Ha bo HTopoM cjiaraeMOM ^opwy- 
rjiy6HHa Mo^QTiDDiBH HHTKiCHBHOCTH BiOKCT &iTb paccHKiaHa HO ^Nypisyiie: 
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O 



J ^ T r 

OSyCJIOBKHHUe BBOAOM B BOnOKOHHlilfi CBCTOBOA DOrrqpH HKieHCHHHOCTH omH- 

Cn^er OTMcmrb, mo b o6meM cjiy^ae b RawcTse ^oTOAeieKropa 12 uoxerr 
BBiciynaxii 4K>TOiipHeMHBm MOjxym> (OFIM), cocrosimiH H3 nenocpeffciBeHuo (j^orroAe- 
Tenopa Kaxorcv-jiB6o THna (pin-i^oTOAHOzi, jraRHHHWH ^otoahoa, ^OTorpaHaacrop 
H t.il) h BCipoeHHoro nneqpoKOiiOiiocHoro ycHHRTejia c KD9^HiiHeirroM ycHneioix Ha- 

B cooTBeiciBHH c ^opuynofi (13) mntBCHBHocnk CMroBjibnoM coGTaBimoiiieit 
CBeroBoro noroxa he jKmygC TOK rope upa ^opm^BWBB i-H kdiirh pa^ocumajia 



J*»c(t Ii*M] = J™u;(tlABM]+K^IflB) + K««M-a^M^ 



rac K|By.Biix K03i|)c|iHi(Beirr ycHJieHm wopaaxxm BuxoAOoro imipoKaiiojiocHorD 
ycHUHTCJix iny 13 c ynenxm norepB pa^piocHiHana Ha CBM-pajbearax; 

KaK - K094^^iQ|iiCHr nqiemiaHH amipoHHoro lonoHa 3K 14 b aaMKRyioiur cociox- 
HHH c y%TOM umeph j^afffoxmaskna he CBH-paaabSMaK. 



O 



CM 



r«e Ksoy - KOB^H^HicHeHT nepcmm HBrreHCHBHOCifi onrmccKoro mnyHCHBH bojidkoh- 
HO-oniHHecKHM ycHjmeneii BOY 5. ^ 
PawocHTuaji Ka buxo;^ 4^oioiq>HeBfHoro mo^jh ^ 

Tfljc Ky (|nM - KOd^HKHeHT ycHneHHH HanpsnKCHBH BHyipeHHHii ycmnrreneM OFIM. 

Ha cooTHomesHH (16) cnenyer, to) nqjeMemiax cocraajmomaH HanpflxeHia he ^ 
BBEKOW B MOMCHT BpcBfeaH t e [to +1X3^^,10 +1^ +1X3^^] mwiopMeT no ^opMe 
BXOAHOH imqKHKfflOJiocHiiH paABOOHTHaji (2) c SBflfipoKOoA no qpeurara bb BenEnHHy 
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to 



O 



Momrocnb pasjaocmmim (2) bb, sxoopou coiqpoiHBjieHira ti^j^ /py (bxoahom 
COnp^ynmn gmiR «yn;yiorQ nmpOKOnQJlQCiroro ycaimreiig IPy I iia4»ir.l)paHHa 

ITpH pac%Te 3He|H^eTEraecxicc: napSMerpoB lo-aa fonboioro AHHaiofHecKoro 
j0(aana3OHa HSMeHeHiiH ypoBra bxootofo paAHOCHFHajia yAP&iO nojn»30MTECfl nora- 
pH^iMGnecRHMH p /^mnii^Mii^ nqpocoA K RonDopuH iiD3B0JueT CBCCTH ociKMBHue paCTew 
MoniROcreH paAHOCHTHanoB k onepamuBi cjiOKenHs h BBiwiaurai. B KaHecree uyjieBO- 
ro ypoBHX HHieHCHBifioCTH (ifonpioQTH) qmmm> aHEHeHHe IofI mBt (Po=1 mBtX koto- 
poe nfsmLcpBD coOTBercTByer MaKCHManbHOH sofrracHBHOCiH oniH^CKoro Hany^ieHMi 
nanyiipoBOAiaiiKDBoro nasepa. Tor;ia ytayfOjsSL HHrracHBHOcm ] um Monpiocm P 6y wr 
cooFBentciBOBarb ypOBeHb 

i^Ml=io.i8[^)=io.ig(^] PDa^-l=io.ig[^]=io.ig[^j. 



CM 



EcnH m BxoA ycrpoScTBa b icobkht BpeueiiB t e[to,to + t„} BO^AieBcnyeT pa- 
ABO^noa (2) modihoctho P^. , to b momoit BpcHenH t e [to +1X3,^,10 + x„ +1X339] ™ ^ 
Btixoflc ycipoMcraa Syaer iq w cyrciBOBan i-« kotom (1) pajpcocarHana nomHOCXMO ^ 

PilniBM]=P,I«Bii]+Kp^3.l«*l+Kpj^|[«*]+2K«^lAB^ <^ 
+K^pjiiy4oi.[flBl+iW««['*l-««['*l ' 

^ TOP Kpji^j,, Kpjp,.i, Kp^B^.^, Kp^i^jiat - KOd^N^imBcaini yCHJicinw liomHOCiH 3 

*— B3K>JiB(KX> nrapoKmnnocHoro ycHiiBrrejra my 1, APrarem sKrapwcTH ^(M 2, ycanw- 

TcnbHOPO ncnvui OIIM, nuipoKonosocHoro ycHnRrejia HIY 13 coviBeiciveHHO. 
1^ Bup8aEeHw(17)yj«)6H0i9e»CTaBHTfcBBivie: 

Pi[flBM]=Pc[flBM]+Ko[ABj-Aai[«B], 

o 

me Kq - KD34>$im[KHT, pasBuft OTHomeHHio houdbocth Pq HynesoH kohhh 
paAHocHTHana (npHHmf aesf oh 6es aa/iepnKii) k modihocth bxojvroto panpocHrmuia 

OcjoraSneHHe moiipiocth i-k icoiihh omiocHnejibHO moiuhocth nynesoH kdohh 
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AjBCXSTHana oueHHsaerca BiqiaaDesHCM 

Aai[flB]=PoD»BMj-Pi{«B«iJ. 

C y^eiOM cooTHOmcHHH (7X (lOX (13) h (14) naxoflmf 

Aai[flBl=2i (o,^i[flB]+a„,,[RB]|t i^U*. (18) 

BBOffHMfiiH nqjaHexp (18) uoxerr 6&m HcnojmsoBaH jusk xapaKx^HcniKH He- 
^^eifIllHftocTH no moodcwcih KOirafi pa^ocHTHajia b npcffiawL ^opmqiyeMOH uocncffo- 
BaxenfcHociH i = ],M 

Aa^M = 2M • (a«,i [aB]+ a^.i [aB]H M Aai. (19) 

Kw cmffyn m ^apuyw (19X HcroeHtipmocTB M o^opiiBpoBaHHia maak ^ 
piuQiociirHajia Aa^^ Bff^c€mupmKBOCmmn6hm>pax ^ 

CHiSn saxyxaiiHS onrnecxoro wistyntHm b CBeroBOAe BOJD i h icDHCTp yimi bmc ^ 

norqiH hb luraO oiKir.i BpeMsi reHqiamDi 1-h KonHH pampocHTEiajia. ^ 

Fpa^IPieCKH SBBHCHMOCTB (18) HOKaSBHa HB 4'Hr,6. HCXOWUMH /^wiTiJMii ;ms Q 

pac^fiOB GJiyxHiiH norOHHoe aaiyxsHHe oirciPie(»oro HSnyKWR b BC rgc=0»2 jfi/m^ ^ 

-4 

Dorqiii KB OAHH BHTOK a^jgH^^lO aB h AHBMeip D^=250 loi xojibqesozx) hsthGb 

BOJlOKDHHarO CBCrtOBOm B KBiymK. ShBWHHDI BpeAfOBOaOH 3IV|BpaKKH BSUSBOUmCh 

^ b npenene or 50 jEp 200 hc c maroM b 50 hc. 

B GJ^rqae ^qiMHpoBBHiu 15-h koiihh c wepmnm jajisprnm 100 hc (HcnosbsoBa- 
1^ HHe wnqm BOJO) HCHfl Cifra4H0 Ci t kdhhh cocrraBSTr 

Aai5 = 2 15 (0,004 + 0.0025) « 0^ aB. 

H3 $Hr.6 MOBCHO saxmymih^ hjo auxunnym djfopuBpOBdiHauK fiomiH biohoiohhd 
yfoBBCT c ysejniHeHReM Hcmepa koiihh. MomnociB kskw^ nocne^yioiiieH c4M>pMq[K>- 
BaHHcm KDHHH p^AHocKTHajia HB Bhsxom JS^y GyffjErt ommnaubCB or npenaiecTByioiiieH 
npH '^33^=100 HC HB 0,013 aB, a npH X35y,=200 hc hb 0,026 aB. 

npoBeA&iHbift aHBjiHB nosBonser aaKnKwiB;, rnasHUM npeHMymecTBOu /pY 
HB €HHa])iiOH BOC fflajraeiCB huookbb iqteirnpiHOcn kduhh. B ci^f^ae ^opMiqiOBaHHB 
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15-TH 100llHH(BpeBIX3IUQq)!amOiIBOHROnHH 13^-100 HC) pa3HHI|B BMomoDCTaxHyjie- 

BOH H oocjiejnpeH wnsA pafi/sxmaaim cociaBiiseT okojio 0^ aB. 

EIoj^CHHEie coamomeHHOi (1SH19) nosBOJUiOT upoBSBCsm 3BgpTcmmam 
pac^ iiq)aMeTpoB J^y pqAHocHTHaiiOB. 

HyBCTBHiejiBHOCTb ff^ p^fl^ocHraaiioB oiqiewJuiCTCH HoniHociikio BHyrpeHBHX 
myiftOB. J\m pacnera xnsmau nojnioro myua b >XTpoHciBe Beo6xoAHHO ynirruBaxB 
KBK BOjmoBBiB ^M^TKiyauHH, TdK H KBaHTDwie 3^4^eKTEii. IIodTOAff^ Heo6xo;pnfto opeHRiB 

BKSaA, BHOCHBfBIH BO BHyipeHBHe lOyMlJ BCeMH ajieMCHraMH fl3y p^nBOCHTHanOB. 

niyMOBaff MOACUB c Ghh^phob B0C» hb R(mq[)oic cmceqaM mymoBue kc- 
xoHHHKH, jqmcTByiomiie b ycrpt^ciBe, noKaaaHa na 4>Hr.7. 

B paffKoripaKre ywruBaiOTCa hctohhhkh TennoHEix myuoB bxoahofq b bhxoaho- 
ro nmpOKOnoaiocHMx ycHjiHTejiefi Uougy^t) h i%Ti yMi( t). a taBane Tennonue myuBi ^ 
nrapoKonomocHoro ycmjsmtjm ^l Oup HeMHoro mo^ju i%j^.4nii/t). /jamfug hctovudch ^ 

DXyMOB OnHCBIBEKTrCa KnaCCHHCCKHMM cocmiomeHHflifM. 

UlyMOBMe cBOHCTBa BOJiOKcmHO-oimnecKOro ycHjnrrejni xquucnepiByioTcs co6- cm 
CTBeHHUHH ;Q)o6oBUBiH myiiaMH^ npeAcraanmon^HMH co6ofi ycHJKHHoe cnoHiaHHoe ^ 

Hsny^eHHe aKXHBHoro ajicMeiiia joLraiCO* 

K myaiaM, CBxaaHHfiiM c ^OTonpHeifHUM ycxpoHCTBOM, omeceioi myMU xeMHOBO- ^ 
ro TDKa u^TCBiBLiCt), aMnmriyAmiie UmaMifn( flH ;QM>6oBiJe nqrMfii Um^t). 

niyufii xeMHOBoro tokb ^oxonpHeMRoro ycrpoficTBa o6ycnoBjieHu tcm, hto Aaxe _ 
^ B cyi ti y t cmMH HB BXDAe 4^TOAeTCKTapa onrawcnoro mssyHcasa m ero iiarpyaKe suAe- DC 

naerca myMOBOH cHTHan, o6ycjioBJieHHbra iqxrrexaHHeM tbk HaatisaeBMHX) TCMHOBoro 
10 Ttnca. 

^ AMTunnyjXHue loyMu MIUI mokho psap^nsnh na abb bh^: co&TBeHHwe inyMw 

^ mUI H myuu MOAOBoro pacnpcff^emOy hjbh TOxoBoro pacnpeAeneHRs. 
^ CoScTBeimue myMM HTUI BKOBami crarHCTHHecicHMH npomeccaiof KBaifiOBaHHB 

M BHyipH pe3QBBTopa. Ojjfjaa h3 hgtohhhkdb myHa, BsaecTHoro vax ;qpo6oBidH hqtbi, bu- 

3BaH TOKD&C HEORmpiH. JJpyVBt myMEI BO3HHKai0T Il>-3a CnOHXaHHOS peKOM6HHaKHH 

HOcmeneH BHyijm aKiBBHoro cssm h cianuciviecKOH npBpOAU nornompHM, paccea- 
HfDi H npaiiBcca BMByxjusHooii smmccmsl YpmCHh coGcTBeuHux myMOB h aBi|Hiiia jdi- 
HHH HanyHeHflH mMffjmajBiymMsxm moah CBaaaiai Mtxjjy co6oh KBaBnoBOH ispHpOflfm 
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npoc^eccoB, iq>OTeKaK)ii]pax b axiMBHOH 30He HIUl - nmpe jmum aany^HHa moau, 

xeM 6oJibme BMwmrymax myMu HIUI h HaoGopox. IlcoTOMy ecnH b craiHsecKOM pe- 

XHsie pa6oTu HTUI c pocroM moh^octh HanyneuHfl yHeiamaeiCH niHpECHa jdhbohh 

jiyqenm oxAenBHOH moah h yueHbinaeTca ypoBeab aumnnynmix myuOB HIUI, to b 

ffjsaaMSFKcmu peaoace ps6oTbi HIUI npH ymspeHBH jmnaH Kmyvam how, aa chbt 

^jxyKiyai^HH KOxmnecxBa HOCRieneH b npouecce MO^^yimpn, upouzxDjsfrr yBearaneHHe 

ypoBHH aMnnRiyAPfiDL myMOB. 

niyiifii ManDBoro paciipeiAeJKHiiai iKUiBzmoTca BCjie/onBHe ^i^nyaqpiH uexjty 

passfBsvBOJMM msiywom^MM mojusmbl Qhh aro y rciB yiO 'i; moiM naacp paSotaer (renc- 

pqvyer) b a6coBRyrao ojDBKMOAOBOif peaniie. Ecm b jmaqmoii H3Jiy%HHH npucynny 

ByiOT MBJioe HHcno MOA» TO myMU moaobofo pacnpewJiCHHS jiociHraior cBoero bcubch- 

MaiDffloro 3HaneHHB, notOMy to> oGm^x nnomocTb ^oroiicffi pacnpewjieiia mexjiy 

3THHH BiOAauH, B HefonEOioe BOSBiyiq^He Moxer Bbisaars oqiena^ 3H3wrejiMion) 

KOJnraecTBa SBCpnm ucxjsy hhmh. C^eAOBare jibho Bejuraoia cnexTpajftHoro KORrpacrta 

HTUI B CTzriH^ecKDM OAHOM OAPBOM penmie h oGnacTb ero mucHtwn b jq^BSMiPsecROM ^ 

peacHMe onpeAejiHiOT ypoaeHb myMa moaobofo pacnpe^e^eiiHx HTUI. CM 

CsxauBax coboi^iehuh ypoaeHB aMnjimyAHoro myma HIUI b mmaMMqecKOif pe- ^ 

O 

XHMe c xapaKiepoM H3MeHCHm cnenpanbHoro cocisBa HajiyHeHm, nemo npufni k 
BUBO^QT o aejiecoo^rasBOCiH h BeofixoAmocxe HCnonbsoBaHsn b CHTBan&mix iqmiieo ^ 
copasL TOU&KO HIUI c wcixyiHa-c&ieKniBHUMH cipyiciypaBfif . 

B BoiiOKCWiOH xeamHKC aiauiBiyipiuH myM HIUI npaHxro oupcja^nxa sax otho- 
CRTeiDiHUH myif HHreHCHBuociH RIN sa BUxoAe ^KnoAereKTopa, Koiopui cBsaaH c h> 
nyqeHHCM HIUL OraocHnDen&HHH myM mneHCHBHocrH peaxo yMeHBmaerca no atepe 
npeBumeHm paSovro tokb nansama naA noporoBuic. JIum oieMecTBaaHEix mpcfffoo- 
mHX oumHccimx Mo^yiKH mapvaxm RIN jmar b iqie^penax -130. . .-ISO nS/Tn, 

Ha aMimnywue myim HIUI 3Ha4incmHoc BUHHBKe Tane OKavman HmnHu 
^ omHWcxaa CBai3b, BoamiKaioiicaa H»-3a oipaxeflm mity^cam or HeoAHopoffBOCieH b 

^ BC, pa3%eM0B, jKrronpHteHHSDB h t.il ]Jflsi yu&Sbmswa bjihhbhb nsHmix ^^aKropoB 

^ Ha myMOBBie h cneinpajiBHEie xapaxrepHCTHKH HIUI, hb mxojte Rsnynaieiu hcoSxo- 

AHMo Hcnojib30BatB oiiTHHecKKe H30jwTopM H MCTOAM, ycTpaiwioiuHe oTpB»eHHe or 

o 

4Ky]xmaTO;W ^OTOioer^KTi^ h ommecKHX pasMifOB (HanpuMep, npoc^rjM^uie). He- 
nonESoaaime ommecwL RKMonopOB Ha 30 yiiei&maeT cbctoboh hotok, nona- 
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nOMB3BC. 

SaMCTHM, HTO H3 paCCMOipeHHH HCKJIIOTCHU ^nSBXCp-myM^ pCKOM6HHaUHOHHHH 

myM H myM b mjtynpohojmMssi (b awajiroHpyraiOM ABaoawK Hacror 3th HcioqHHKH 
myMOB yxe He npoHBraKyrcfl). 

Cnenpan&HUi iuiothocib moiiihocth dMxmmyjmoK myiiOB nOM^ B^neiraeiifiix 
Ha HHrpyBRe ^oroACTCKTOpa, paBsa: 

W3^(t)=[£^J^(t)fR^RIN, (20) 

r^RIN — OTHDCHTemHHfinyMHHieHCTBBOCrH, 

Ha BHXOW ^OTDAjereKiopa HeoGxQAHMO ywniBan hciothhkh co cnenpanbHoft 
lUKxrHocmo MomHOcm ;^po6oBoro myica oiimwcHoro HanyneHHsi 

(21) 

myMa TeMHOBoro lOKa 



O 
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W^^=2coWxFmR..*« (22) 
H TNmoBoro myMa nmpoKOiioiiocHoro ycHjrarcjttHoro kbcwwi <HIM ^ 

W™4«=(in^4,„,-l)kBT. (23) ® 

t,5j^^ - q[)e;ffisee 3Ha«ieHHe xeMHOro xoica i^OTOAeieKiopa; kfe=l,38 - 10 fix/K - no- 
CTQUHHas EonbitMBHa; T - a6c(MnoiHaa xcMnepariypa, K; Ulmy.^gm — KCW^nqHCHr my- 
Ma DEHpOKononocHoro ycHnRTejm Q>nM, 
M IDyBf-^aKxop onpejqBJster yBeraneHHe qpeffHero japo6oBC»x> myMa ^oroAereK- 

Topa H>3a cji/HaHHux ^^jiyKiyaiCHH K03^4^ra<HeHTa B^npeHHero yMHoxcHHa la pii ^ia- 
JJiflsi iMib^aromHOAOB Fqi=1, a ahh jiaBHimwx ^oiqahoaim Fbt-^^- 

Co6cTBeHHbie myifEi mqiOKOiiojiocHDro bbkoa^oix) ycRiuriena my 13 npewraB- 
jmcyr leiusoinue myBOi, cneKipaiiuoui HmmiocTb hoh^hoctii KOxopHX oxspcflfimcrca. 
K09^HiiHeHrOM myua IU„^ ^ : 

W„^^ =(m^^ -l)-kBT (24) 

Ha Bxoff^ ff^y Heo6xoA?MO ynimiBan lenmmie myMu rnHpcnamonocHOro 



to 



BXOiPoroyCTiiHxeimlliy 1 co ciKicrpanKHOH ickhhociuo Moiqaocra 

W„y.«=(ni„^^-l)kBT, (25) 

r^e nin^gx ~ «09^HsmGHT n^Ma BXOAHOro nrapoKonojiocHoro ycHjiHTejM HIV I. 

IIIyHOBue CBOHCTBa BonoKDHiKMmTmecKoro ycmiKrejix BOY S xapaimepiisyiOT- 

CHHHTeHCHBH0ClU0CII0HiaHB0TOH31iy^eHH]I BaeFOBUXDW: 



= ^"lBoy ^^Boy Av^ (K^ -1), 



—34 

ft=l,0S46-t0 - iiocTOflHHMlIJiaHKa; 

Vsoy H AvBoy - HacTOxa H3j]y«i»iHff H iionoca nponycKaBHfl BOJiOBOHHCMnmniecKoro 
ycHUBTieiiH, Fi^ 

Kaoy — K03^HiaieHT mpCffJSm HHTCHCHBHOCTH OITIHHeCKOrO H3JiyHeHHX BOJID- 

KOHHo-oimnecKHH ycHiDHnejieM. 

Hflcrora lony^ieHHa BOJiOKOioio-oinmecKDro yCHjiHrejix Vaoy CBssam c ahhooh 
BOjmiii fOJiyHCHHa Xscyy cooTHomeHfieM: 



rAec = 3 10 WccKopoGTbCBeiaBBaiyyMe; 

Na — noKasarrejib iqiejioitJi»fHH aicnffiuoH cpe;ni>L 
nonoca iqwi^CKaHiiH iiojiOKOHBO-onTHvcKCHYi ycHnHiejn AvBoy Moxer 6uEb 
Bwmsm no $opB^3ie: 

^ cAX,oy 



B BHpa»CHHS AlUt OIltHKB CIieKIpajIEHOH nnaiHOCIH MCHXpiOCTefi aMUUfiyAHEiX H 

O ffpoGosm myicoB BXO^frT HRreHCHBHOcrb ommecBoro Ksnyvma na ^oiOAjcranope 

OHM J^w(t) = J^o +J*»o(*) - KaKH a ^piiyjie (15) ne{»oe cnaraeHoe iq>eACTaBineT 
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nocToxHByio cocraBUHioiqyio hhtchchbhoc™ omKHecKoro mayneHM IIOM b (yrcyrcr- 
BHOf paAHOCHraana. Hn^KspiiaiiBs o bxoabom paflHOCHraajie sasjnoHeHa bo sropoM cjia- 

3aMerraHi, ^lo cornacHO BhspaascHHXM (20) h (21) aaimsnyjiEDX ^^^anuai!^) ^ 
jqx>6oBue mymti W^j,(t) HecraiproHapHBi bo BpeMeHHL nodrouy oGhhho aeajiHSBiiy- 

lOTCB yq)eAMeHHue 3a nepHOA CB^«Kone6aHHH cnesipajibHue mKmiocTH mohpiocth 
aMoasnyffpm m jipo6oB£ix myMOB 

Wa^=EirlJ^oRH4BMNj (26) 



AHanonnHO, BBeocM b paccMorpeiiBe K034>4BatHeBT nqjcflaiH MomHOcm i-H ko- 
1^ moi pajQiocHTHajia c sxoaa JJ^Y m bou>a BuxomHoro nmpoxonojiocHOro ycHJUfreju 

^ my 13 



J^«Miiy.».«M» K^j„lBP]+Kp^ i[otB+2K^ItoP+ 



(27) 

2!lnx aaajniaa myMOBBix napsMerpoB ff^V ynoGm iqpHBecxH k bxo^ ycrpoHCTBa 
Bce cjmraeMue BuyrpeHHHx ^inyKryaiiHcmHux myMOB. 3to iiosbojiht apejmoaoxsrthy q 
HTO jnoaeeHHiiifi xpaxr JJJY jajnerca HemyifflmHH HerbqiexiiojDOCHHKOM h jimnE q>eo6- 
paayer myifibi, nocrynaioii^e m hxoa ycrpoHCTsa or dKBHsaneHTHoro HcroHHUEca mym ^ 
CO cnenpaiibBofi nnoiHOCTbio Monproc™ ^ 

rac W — cncRTpajiBHax nnomocn modpiocth coufLB e ic uiy iomero BCio*mHKa myMa, ^ 
iiq)ec*iBraHHaHHaBxoAycTpoficTBa. c^' 
Ifycib Kb,^.^ - ioo9$4vHiDn»r isqi^w HomHOCnH i-i kdhhh paoHOCHTHaxia c 

vxom HB HExxoA 4>oTOAei^ci0pa npHCMHoro mo/^jih. C yntrou BupaxcHm (7) 
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J4tt(0= j|»o+j|»c *J«*o» Haraw ciKKipa.n>Hiiie iibothocih jwhkhocth (22K27) 
cocTaHiMiomHX BHyipemmx myMOB, Bpmcw&imix k BXo;y JPV, 

W;«„^^ABM/^^l= W.^[flBM/^^]-K«^[AB]; (28) 

Wi,o,xi[flBM/rq)= W^^[)^BBl/^^l-K„^[flP]; (29) 

W;;p^[/^Kl•/^^]=W^[flPl»/^^]-K«^[«B]; (30) 

w;.„,^iD^BM/^^l= w^^^\pBu/rn]- K„^[flB]; (3 1) 

W;^^[ABii/ru] = W^^(flPif/rqJ-K„.^^it*J; (32) 

Wiy« [flBMA-n] = w^.« [nBM/^^]. (33) 

MomBOcn myicoB PVauoib vtBaamanK ciK»iaHHUM BsnyveiBBan aMxeaaoTO 
BcmecTBa BOJioKOHHo-onxHHecKDro ycmiKieiui BOY 5, nepecwraHHaa m mon ycipoH- 
ciBa oiqiewmeiica BbqKOKHHra: 



P'.acaH«[flB«l=2(J«H«[flBM)-K«^[ABl+a^[flB]+a«„a[^^ 

7(nH HwajiHSiqwBaiiHoro jmHeMBoro rpaKxa c npHMoyrojibHofi b nojioce 11 
TOTBOH xapaKTcpiKXHKOH Monpiocxb inyMOB Pm oi^ejoecJiaeiCH BupaseHHeM 

1^ Pm = Win ■ n, 

^ rjD^e Wm - cnenpajibHas nnamociB juoniHOCm myHa, Bi/To. 

B 3TOii cnynae croKTpajii»Hyio nnonrBOcn mchphocth myMa bojiotohho- 
^ omHwcKoro ycHmrrenfly nepecHsiaHHyio na bxoa ycTpOHcrea, mokro npencraBHib kek 

P' 

*' www 



w: 



m.aT.injr 



iTie n^i^ - iKMioca nponycBaHm ^SV, To. 
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/ll^jibHBHiiiHH aHanH3 myifOBLix xapaicTepHCTHK JS^Y npoBOAHncji jsflH nocjieweH 

kohhb pamtocHTHana c SKmqxm M = 2^ -1. 3to ofiuCTtercx xen, mo nooieAiBn 
KOUHa xapaxrepHsyerca MaKCHicambHUM ypoHncM nonepb^ a aiBomeBRe cHrnanKnyM 
iiOT nee 6yneT eaHxynmHM. CnonoBane^bHO, npH BunonHeuBH HeKOiDpu ipeGosaHBH 
K myMOBsiH nqiaMeipaM aw nocffeAP&fi Bomni paAHOCHniaiEa, a^h nepnux Konufi jdibh- 
HEie Tpe6oBaHHa Gyjsyr BBmojnuTbcx aBTOnaniHecKiL 

Jlflx onyHax, Wrm T=300K, l^iBy.ax=%niy.Mr=30 aB, Tamym^jayMBT^ ff^y 
Kp^i»-3 aB, Kjiiiiy.^=10 aB, IUmy.^=6 aB, KBoy=25 aB, niBoy=6 flB, A«if=1550 hm» 
AA«^38hm, Na=3A SHiiif=75 mBi/A, C4^(=0,35 A/Bi; RIN=-140flE/rn ]^DunM= 
=Rr^=50 Om AOfl c HenaphMn BOJB ea ^ht.S iqpHBeAeHu paccHRiaHHue no 
4K9MyHaM (28H33) aoh nocnoAneH M-h KonHH pawocHniana aaBHCHHOcm cnsKr 
ipajEbHux njiOTHocrcii moiahocih hcxohhhkob myMOBux cociasjixioiipix /pV or aua- 
HemH qieAKeH HsieHCiiBHOCTH oirrH^iecicon) mnyHmm JhiolO HnxcKiQaoHHorD nojiy- 
npoBOAHHKOBoro naaepa. ^ 

ffo MOSHO BbVieJIHIB ipX X^mRTCpiIfilX oGmCIlL OCHOBHOH BKJiaA B O^SJfBQ CM 

myBnu J^SY npH JgrnO^^^ aBm bhocht myuu BOJioKOHHO-oiiimcc»on> ycHmntJiH, ^ 

o 

oGycjiOBiiBHHDue cnOHTaHHKEM HSJiyHCHHCM ero aKiHHBoro Bemecrra. B oGnacni ^ 
J^„o>2 jfM maBHyio pojn mpaiOT a&uuiKiysmie mynEi (Hmnecxoro Hany^eiEHx. CM 

HaRwei]^ B oGnaciH -5 11611:^1^^3^0^2 ji^m ypoBeub myMOB BOJioKOHHO-onrEraecKDro 

ycmiiTienx h aMnnmymaix niyMOB coHSMepHM. 

IIC^OPQBUH TOK HaXa^IKH HSXCeXUBOHMblX lSOS^yupOBO^^HKS>BhSJi jia3qx>B coBpe- 

MfflHUx nOM Jieaorr b upcmwx. 20.. .30 mA. Cne^OBaTejibHo, tok Ha^anBHoro CMeme- 
HHH jiasepa AOraoBH Garh ue Meeee 30... 40 mA, hto coaweiciByer hhtchchbhocth no- 
croaHHOH cocxaBnmmeH ramPBCxoro msiyHcam jiasepa Jbdilo* P^bhoh 3,S„ .4,8 aJSm 
(npM qpyTHsne npeoGpaaoBaHra » 7SmBt/A). H3 ^iHr.S cnBiQrer, hto npH lauBx 
3HaneHHflx 3^„ti bosmookbo yHHTuararb toiiuo aMmonyAEGbie myiai omvieCKoro 113- 

H3 <^Myji (28X33) HaxoAHM B03c))^MiQieiiT oayMa JS?Y npn 4K)pBaq>0BaHHif i-M 

xonHH pSAHOCHTHaJia 



.■ 
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ni;c^j=i+^=inny«+Aini. (34) 

KonHH paAHOCHTHana 3a ctct lexsojiorRHecKoro qHKJia *pawocHrHajKnitH%CBoe h3- 
j^eHHe-paAHOCMTfiaji" a rajoKe aa ctct HaKonjKinix tcioiobux mysfOB bxoahopo oih- 
poKOJOojiocHon) ycHmneiDi, iipHBe.i]6^ioii>ix k Bxofly flSV, h cyMmqwHaHHn qoctdhhhux 
cocraRiKiomBX mnyKHok^ nxnynaicHEgax b <PIIM no paanhm TpaeiciopHHM b 6HBqK 
hohBOC. 

PaCTCTH, i^OBe^WHHue no ^opiiyne (34X nOKasbraaioT, to) KD94>4>HqmsT myiia 

ycipoHCTBa c ner&ipbMfi BOJI3 npH orcynrrBHH 3^^>eKn>B HaKonneflm paaeH okojio 24 ^ 

aB EpH yciBHOBKe Ha fixoi^ ycipOHCTsa mHpoKonojiociioro ycHjmrejM c K03^^HmieH- 

Toii ycHneHHE Mon^octH pawocHrmna 30 jdB. OAHaxo, npa yxsnncaaH KOd^Hioa- 

enra ycHneHm bkoahopo ycHnsiem ap 4S aE xoa^k^HipeHr d^mb CHHsaercs ao 10^ ^ 

aB, a npH yBenHRCHira aq60 aB- ko34»4^hiqictt myaia cuiucaeicx ap 4,4 aB h onpCAp- ^ 

o 

jnercB b ochmiiiom tqubbo Koaji^HuiieHTOM myBia exoahofo ycHUKieitf (IDjnyjK 4 ^ 
aB). Taxoe yBejonmoie Koa^iEmKBia ycMJieHBsi Moser Guib jvKmin^TO nyraf ycra- CM 
HOBKB Ha BXOAK /pV noGJKiffqBaiejibBO AByx nrapoKOnoiiocmix ycmiHTeneH. 

Egjih b 6oiOKe ynpaBnesHX BY 7 HCBoaMOxHo (HtpeAcinn^ HH^opiiaipno o momch- 

30 

xe iqmxoAa paABOCHraaja h w) ABERCnbHOcncH, to 3to i^pHBeAer xaKxe k He»03iioHCKO- 

CEH yiqpaBneHWi BOJRXKDHiKMHnmecKHM kuhmom BQK 6 h anmpoHHUM Ksacnau 3K 

lO 14. ripM 3XOM Beo6xOAHMOCTB B flfiOHSenC MOnpiOCTH ^{M 2y B0JK»OHHXMMn»teCiaHi 

^ KiDO-ie BOK 6, 6aiOKe yi^aBucmoi BY 7 h dJieicipoHHOM ksoohc 3K 14 orrnaA^er, a 

^lyHKUBOHajHiHax cxsmsl AHBaMHTCCKoro 3anoMHBaK>Biero ycrpoBCTBa c 6iiBapHOH bo- 
o ^ 

JKMGDHHO-OniHvffiCKOfi CXpyKiypOH IIpM06peTCT BHA, HOKaaaHHUH Ha ^HT. 9. 

lO B 3TOM cjiynae coraacHO cooTHomeHHBM (3)-(5) AJm HBO i^jh oiqicAPieHHH hh- 

^ TMCHBHOCTH J^Q KofixoAHMO y^HTUBBTb npoiiBCC HaKoojieiiBai (cyMMiqM>BaHia) no- 

ciQUHHux coaiaBjnioiipa maywaam^ nociynaioniHx b ^HM no paaaauM xpaerropHMM 
B fiHHsqjHoi HOC (c Bp^esnc^ saaoqiB^^ 

JJjdkTBmcmBOy isycrn> oncc4&r hht^chbhocth aa 4>nM (a aanax) npoHsaoAVica 



O 
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BMOMeHTspeBieHHt Tor;ia 

^GpimpoBaHHR i-H KDiiHH pa^^HOCHTHana, 

Kboc.o=10^**^'^'**^'*^^^ * K03«>HmieHT iiep€^^ BOC 
npH ^pMHpoBaHHH 0-H KOHHH pawocHTiiajia. 

riocKOJiiiBy nocio mm aa cocxaBmnonQifl HHreHCHBHOCTH onnnecKoro mssyvma 

nOM HeHSMraaa, tq Jmm.o(*-*^«3att}= Jmni.o * JBa6o& MxmeHT BpeueHH i=0,M. C 

y^i&roM ^opBiyn (10) h (13) HaHflj&if 

TAC r = io"®'*^^*^*J*^*t*^ - ypoBCHb norqiB omBwCKoro Hany^eHHH aa ctct pac- 
npocrpaHCHHs b oeroBOW h ROABqeBUX ksthSob KarynncH npH ^opBfHpoBaHHH 1-hko- 
BHH pawocHTHajia. 

ripHMeHKB npasHno cyMMsipaassaot HneBOB pi^a reoMCipHvecKoft iqjorpcccHH co O 
aBaMeHaTejieM r, noiiyHaeM ^ 

CM 

l.r^^ C-- 

HJIH 

J4«tolABM]=J^.ol«BM]+K««.o[flBl+10»gKH„, 
10 r^e =(l"r^^^y(l~0 ~ K03^HqHenr HaKDnjffiHHH, xqMKieinsyKMiiHH ysejiH- 

HeHHe HBTeHCHBHOCTH HOCTQHHHOH COCTaBJDiSOmeH OnTHHCCKOTO H3JiyHeHKa HE BXO;i& 

o 

^ j^OTOAexeicropa OIIM 3a (^BompoBaHHa b GHHap«oii BOC. 

10 npa -ierupex BOJB (hhcjid ^opigjsspy&gtix mnm 15), ypoBoe noiepB 

r=0,007 aB h nq)HOAe miBit^HHa x^^=100hc HHTCHCMBHocTb nocroxHHOH cocTaar- 
jmonieH oirnpiecBCMro vmyvam m mom OUM 3a chSt cymafposaHHs b fenapHCM 
BOCBo^ftaciaerBlS.SpaaaHiiHHa llfijfi. 

3aMeTHM» TO) ecjra nonqpn oumwcKora H3JiyHeHHx na pacnpocrpaHeHHe b BC h 



to 



O 



ii3nf6ax B icaiyniKe BOJO Manu (i^l), lo » M +1. npH droit BupasKCHHC (44a) 
Moser &ni» iipeo6pa3QBaHO K ^ny 

-acoe«[flp]+10-lg(M + l)l 

H3 ^q[)Myjiu (35) bhaho, «nx) aa cngr cyifHHpoBaHin nocToxHHUx cocrrasnxioiipni 
Hany^cBHH HKieHCHBuociB Ha Bxo^e ^OTOsnereKiopa OHM Bcx^acraer npH r->l 
npaKTHWcm b (M+1) pas. Xodi 9to mocaK hc CKasuBaercs aa mneiinBHOCTii cocraB- 
jDDOmeH nonesHoro laaj^HeHHX, ho npmoffjsr k pe3K0Bfy yBenmniHio m m^HOcra aM- 
iDinyApux H jq)o6oBEix myifOB. 

Cjkw^ OTMerHTis to) b ^pY c 6mapmm BOC, BurommiKAi cxcue, iq>HBe- 

ACHHoft Ha 4iir.9 Ha6]iioAaeTCfl a^^^eicr HaKOimeHHx xeiaiOB&ix myMOa BKO^Horo ycHnsh 

xezu H myMOB BoaomBHO-rainneGxoro ycHjnrreng. Cyrb a^^^^na HaKoiuieHHs mcino- ^ 

Haerca b cntffyKmaeM. Ha bkow nepeASioJ^ero oirnwecKoro mo^qoih ikuksdih pa^HO- ^ 

CHraan (2) upHcyrcxByer b TeHemie qiasHHremHO Mouion) vpoucsKynssi BpenraH x^, b 

TO irpeMH KBK inyMu BxoffHoro ycHUHrejia npHcyrcTByKiT b wvshkc bccto BpeMCira 

4K>pifHpOBaiiHH Mx3^ + KOHHH pa^ocHTHana. B pesynbxare otoid oimpffiCKoe H3- ^ 

o 

jPfHcmnc nOM BcerAH 6ywT i^miio^^ynHpOBaBK) no HRTeHCHBHociu ^jiyKiyauHXMH Te- 
nnoBux myMw bkoahoto ycHnnena. AHaaoranmie paocyacneHHa cnpaBC^iimBM h ffm ^ 
myifOB cnoHxaHHOro HanyHeHHH sojiOKOHH&KiimpiecKDro ycHjmrejBL c 
CornacHO coonioiiieHHSM (3)-{5) jim HBO Tpe6yeica iq>OGyHioqx»aii» nanea- 

^ CHBaociH ]i3iiyqmHfi» DOCtynaHHipix B OHM no paaHsiM TpaeKn^fficaM b ^raafmoH ^ 

BOC (c BpeMfflHOH aaAqmoMK). AaHHKdi s^^eKx npHBOwr k yBcnspxwsD cnmpamr- 

1^ BOH mKrniOCZH m oimiocTH TeimoBiix myuoB bxoahofo ntHpOKOnonocRoro ycHRBrrenH 

lO iny l.iqWDieAeHHOHKBXOIQrJPy, 



sax ^^in^jBx 

I A— I I 

Him 

Wi,«[«BM/ru]=W;^«[«Bii/rA]+20-teK^. 
a TBKKB K yBenmcHHio cneKcpajibHOH nnonioCTH it obqiocth myiiOB cnOBraHBoro 
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styHcam BOJiOKDHBO-oinHHecKoro ycHHirrejiH BOY S, iq[)HBeAeHHaH k Bxo;qy J&V, 

mmwnm I J f j DLCKJOJI -"^ m mjQDUKSS 

HUH 

W;,cmrm[flBM/ral = W;^[AB-/ra]+ 10-IgK^. 

TaK, npH Herupex B0JI3 (hhcao 4^opMqpyeM£ix koiihm 15), ypoBHe norepb 
r=0,07 aB h nq>HOA^ noBTopeum t^^^IOO hc MOimiocn TennoBUx o^ob axoAHOro 

mqx>KOiiojiocHOro yCHaHxens, npHBeACHHOH k bxoji^ c ywroM 344^Kra hbkoif- 
ntamiy yBemrarrcfl b 250 paaa huh mw™ m 24 aE, a MODopocTb myBfOB bqihikohho- 
OiTiBvcxoroycHiraienaBoapacreTB 15,8 paaaHjoiHB 12,0 aB. 

3aiieiHBi» "TTO npH r-> 1 cneKipanuBx onaiaocTb mouihocth reimosux myMOB ^ 
BXOffpcaco mBpomJsomcBioro ycHUHTOu, npHBeACHHas k BXOfj^ J^Vy 3a c««Bt HaKomie- ^ 
HHH BO^sacTaer B 256 pas HUH Ha 24 aB. 

Ha ^HT.IO npBXffjCHa saBHCHHociH cnKipanbHiA imoTBOcreH MomHOcra hc- ^ 
TOHHHKOB myMOBUX cocTaBJ]flK>io(HX JS^Y AHfl nocncAHeH M-h koiihh paAHOCHrnana or ^ 
auaneHHa cpcAHCH hhtcqchbhocth onrHHccKoro H3Jiy%HHH J^ovlO HHSKejopfOHHoro no- ^ 
jiyiqx>BOAHHK0B0ro jiasepa aw ycipoHCiBa, BunojmeHHoro no cxcmc, npHaeAeHHOH ua ^ 

KaK BiQKHO H3 ^HT.IO aimjnnyAHW myua onrHqeocoro h3x^%hhh h 'rmnoHcie 
myMU BxoAPoro mflpcMooiiojiocHoro ycHUHTcm yxaBmaach no cpaBHemiio c ^ht.S 

DC 

npHMepHO Ha 24 aB, Apo6oBjBie myMii h myuH cnoHiaHBoro BsnywHrn bohoidohhd- 
QnTHVCKorD ycHBHteiiH - jspsmcpao Ha 12 aB. HeoGxoABCMO OTnemb, ^to b oShbcih 
lo J^2^Q>-S aBm rmBHyio poisb no-npexHeMy mpaioT aMUJunyAPMe myifu dns^iecxDro 

Hsny^eHHs. 

° PaCTCTBi noKasEieaiOT, hto noac^Hi^em: myMa ycrpofexBa c mup^Ms BOJB, 

1^ BfamojDKHHOro npHBeACUHOH Ha 4^Hr.9 cxeiie, npn HajiHHHH 3^^^eKTOB HaKOoneHBH pa- 

^ Ben Oicoiio 47 aB npH ycraHOBice na moji^ ycrpORCTBa oihpokchiojkk^iofo ycHjniTejiii c 

K034^HX|HeHioii ycHneHHA Bioni;HOCxH paAHOCHrrajm 30 aB. OAHaKO, npH yBcsmeHHa 
^ KOd^i^HmieHra ycsuKwsn BxoAUoro ycHmrrejui no 45 aB KOd^^^Hi^^iT myMa CHHxaer- 

c» Bcero HHniB ad 33,3 aB» a npH yBemncHKH ao 60 aB - AD 26^4 aB (am cxeMu, xqps- 
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BCAeHHOH Ha KOd^Hm^mr myMa CHHaneiCfl ad 10^ aE h 4,4 aE cooTBercTBeH- 
Ho). Crojib Bucosoe SHawHHe lOd^HimeHTa myMa o&urcHHem BBsnpmeu onHcau- 
HHDC Biime 9^4^eKiOB HaKomieiiHH. 

TexHH4ecxHH pesynbTar upH HcnojobSOBaHBn AHHamnecKoro aanoMHBSDOiAero 
ycrpoHCTBa c 6HHapHOH BonoxDHHO-oniHVCRofi cipyKiypoK saKiDovcTCa b noBume- 
HHR ^A&HTHTOocn ^opM^iyeMux Komifi pfiAPOCHinajia hb bsccoac AHHBMinecKoro 3a- 
noMHHaiooim ycTpc^ciBa. AoKaaim Hannae npiraiBHO-aieACimiBOH cbsor Mex^y 
aasBiiseMod coBOiyniiocTBio upBSBSKOs h AOcmraeMHM lexHEnecKHBi pesyjiKiaiOM. 

He0WHiH4HOCTb f^opMHpyeMux xooHH B ycipoHCTBe flfomtsnscKoA nasfsm (na- 
xmr 4557552 CQIA, MKH^ G 02 B 5/172), coAepacan^eM MHorooiBOAHyio boiiorohho- 
oimnecicyio jihhhio 3aAep»KH (BOJI3) b BHAe HaMonraHHoro Ha 6apa6aH BonoKiwraoro 
CBCTOBOAa (BC) c oiBOAawB, onpeAcnaeiCfl yM^Htmesasn moiahocth koiihh sa chct 
nocjicAOBaTejiBHOro A^^KHHa cHTHBJia, mmpmm b onto^^ax, saiyxaHHeM onrawcKOra 
CHTHajia B BC h KO H cip yKrHit H i ii MH norepsiMH Ha H3ni6 BC npu HaaicxKe ero oa 6apa- 

6aH(CM. ^HT 11). 

HBieHCHBHOCxE H3JT/HeHHH oRTHTOCKoro cHTHajia Ji, GHHBiaeMoro c i-ro OTBOjm 
BQn3, (ira Konm CHTHana) (HtpeAejBreica rapaxemieM ^ 

JifoBM] = Jo[aBm1 -i- {-10 lg(l -Koni) ^YonjABl + rK[Al>/iCMl Li[km1 +a«aojABl Bi), ^ 

CM 

FAC Jo - HHT»iCHBHOCTb H3JiyHeHH8 oimnecKon) MJiyncHHa HB BxoAe BQJB (O-a no- ^' 
iiHa CHTBana); _ 

KoiB - no3^HAHeRT, noKaauBaioaiHK UKaa nacrs onimecKoro HanyHeHHB bhbo- 
Aiorca HS BC b Kaaw>^ oiboap; 

Yon - noTqmoiiiH«cicoroH3]iy%HHaB JOWA^ 
_^ Fbc — noroHHoe aaxyxaHne CHreana b BC; 

^ Li - AHHHa BC, oGeoneqiiBaioiAero aanepxxy omOTecKoix) R3jiy%Hisi Ha ipeGye- 

Moe Bpe&ca saAcpmaa z^g^ (4Kq[)MHpoBaHHe oahoh koiihh CHrnana); 
^ OKBHitBE ~ norepH CHraaiia na oahh bhiokBC npH HauoTBH ero aa 6apa6aH; 

Bi - KoiraqecTBOBmiDOBBCAAHHOdLi, HaBiaiaHHoroHa6apa 
T miKHHu e 3Ba%HHa yicaaaHHm: nqiaifetpoB^ aa ocHOBe KOTopiax Gyffyr upoBSBO- 
Aembcs AajiBBefinrae pac«ierni, oKAyromHe: KarB=0,I, yor,= 0,l aP rBc = 0^ aB/km, 
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Li « 0,02 KM, Omto = 0,0001 aB, Bi « 25. 

y<raiuBaa, ^tfo 3jieKipH%cxaH MomKOCXb paAHOCHTBana nponopqwaajibHa Koajt 
paiy HBnceHCSffiHocra onTH%CKoro vassynssBKy hckjich ihhiiocib ^piiHpyeifux kohhh 
AcQkfL oupcfffimsma. pasHOcruo m omHEOcxeit ByjieBOS h hocjrapbh M-h koiibh, 6y«CT 
paBHa: 

AoeM[jC] = 2 (JoIaBmI -JmWBm]), 

Ann pacmaipHBaeMon) ycipoficiBa BenneinviHOCTB koiihh cociaBirr 

Aai44B] = 2M {-l01g(l-Ko«) + YoiB[ABl + rB^ Bi> « 

«2M {--10 lg(l-OJ) + 0,l+0;i 0,02 + 0,0001 25} «U3 M aB. 

TaxHM o^pasoM, ncamcmwmocrb ^opmspycuha koiihh ffflK ycrpOHCXBa ffaasam- 
^fCCNfSL nanwra (nareHT 4557552 CIIIA, MKH^ G 02 B 5/ 172) npH M = 15 6y«eT paana 
Aai5 « 17 flB. 

HcHAeHTRHHOCTb ^c4>]fiq9reBaix koiihh b sanoBODiaiomeM ycTpoScTBC (narrewr v 
4479701 CniA, MKH^ G 02 B 5/172), co^vqnsmmBf ;Qia HBO h BOJB b bbjsp EC, npo- 
m^fas^&o wpes o6a HBO, onpewinCTOi yiieHuneHHeM annnKiyAV xmrafi npn pei^Hp- ^ 
Kyjnmffl cHTHana, noicpmH b HBO, saryxanHeM HanyHeBHa b BC h gOHcripyKiiiBHHMH ^ 
noiepniHBaH3ni6 (cm. 4iHr.l2). CM 
HHrcHCHBHOcn iQiiyHeHHH oimnecxoro CHTHana Jl cooTBCXCTByiomero i-fi ko- 
^ nHH, mptnaasncs. BtspasnemE^u 

C Ji[^Ml = Jo[/iBM] - i - { 2KeBo[«B] + 3acxw[flPl + ZrW;*] + 

lo +rBclflB/KM]-Li[KMl + aOTw[flB] BiK 

HeHAeRTHWOCTb ^OpMHpyeMEK KOIIHH cocraBHT 

AomWBI = 2M { 2KH«,[flP) + 3 OcoJWBl + ly^^jm + r»c[;iB^l L i [km] + 
+ a™c(^l Bi}« 2M {2 3 + 3 0,15 + 2 0,1 +0,2 0,02 + 0,0001 25} « 
«13,3 M aB. 

TaKHM ofipasoBf, HCHjpafrHHHOCTb ^(^HfHpyeMBix KonHH B aanoMHuaiomeM ycr- 
poiciBe (nareirr 4479701 CDIA, MKH^ G 02 B 5/172) npn M = 15 cociaBRr 
Aais » 200 aB. 
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Ujn^KiBwoGnh KDiiHH B fffSBB^MmocKOM onepaTBBHOM 3anoMHHaK>meM ycrpoHCTBe 
c poAHO^acTorrooH o^pamoH CHS3bio (uareHr 2082280 Pd), MKH^ H04B10/00, 
GQ2B6/00, jUBii. 05.06.95 N 95108961/28, oiiy6ji.20.06.97, 6H 17) (n^pcmmnca ho- 
a^j mimcH TOM nepew™ hoiqhocih paoHocHniana no nerjie o^^amoH cbssh 
(cm. 4>Hr,13). 

WkwfiocTh i-H KOHHH CHTHana Pi sa buxoac ycipoHCTsa onpewnHerca Bitpax^ 



rAcPsK - MOnmoGTB paAWCtuuaiia he bxow ycipOHCiBa; 

K - K034^HmKHr iqwMOH nqieiiaHH moikhocth pBAHOCHTHana c BxoAa ycipoHcr- 
Ba Ha ero bkixoa* ^ 
He^ffeHIH«IHOCXB ^KypniipyeMEix Komra npH 3tom cociaBRT O 

AoMlffB] = -M K JaB]. (36) ^ 



EIpH OTC^ICIHHH dJSpBOpacA HJU^KipMailHil O HOM eifie iqiHXOAa H AnOKreHKHOCTR 

BxoABoro paAHOCHTBana MaKCHManbHoe arHOineHHe cHraan-myM Am M-ii koiihh cmt- 
Hana ADciHraercB iq>H Hoa^^^miHeHie nept^^ uohchogth pawocHrnana no nmre o6- 

paiHOH CBdDH K|b paBHOM OnTHManbHOMy 

Kn.oaJm = 10 Ig [1 - 1/M]. (37) 

npH M = 15 omBBianbHEiH KOd^HQHeirr nepeAaw MonpiociH pajpiocHniana no 
nexoe o6paiHOH caasa cocraurr KiLonx ~ -0^3 aB, a wsflSHnmsocrh ^Ofjpmpy&sia 
KonHH cocxamiT 

Aai5[«B] «-15 (-03) « 4.5 aB. 

o 

^ ripH HajnrwH anpaopfiOH KSi^opuBsjfSR o bxoahom paAHOdcnaane MaKCHManBHoe 

^ oTBoonieHiie cmiiaji-iiiyM APCTHFaeica npfH Kn > I. OAHaso iq>H 3TOm aBfiuimyAa kohhh 

HCoipaHM HC H u o B03pacTaeT. TaK npH peKOMeH^ymoM aHaHemra Kn = 2 (KnDiE] » 3 aP) 
O He^ffC H i HiHo cT b 4>q>MnpyciiHX KonHH iqyi M = 15 coctaain iZUxisI 15'3s45 aB. 

HAeHTOTHOCTS K(HliI& B AHHaMHVCKOM OlKpaTHBHOM SanOMHHaHHAeM yCipOHCTBe 

c ODTHHecraH o6paniOH cbsoxm (nareHT 2149464 1HI», MKH7 Gil Cll/42, aaaajL 
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19.01.1999 1^101673/09, onyfin. 20.05^2000, £H 14) UKxe onpemejiflerc^ kos^b- 
D WHTOM nepejsism Mom ROcni papmcETBam no nezne oGpaiHOH cnoH Kb (cm. ^ht. 14) 

Upm OnCyiCTBHH anpHOpHOM HH^M^BfiUIPH O BXOWOM paffHOCHraaiie K03^imH- 

esT nqie/iaHH isomiHOCXH pajzHomnana no neme oGpaxBOft cbssh Kq aO]ihd» 6urb 
MeHune ewHmxu b mqxho BOcnojibaoBancfl Biiq>aseHiDiioi (36) h (37) ahh /PV c pa- 
APOHacTOTBOB o6paTHOH CBH3U0. IIpH 3TOM Aai5 » 4,S aE. 

ripH BBuansm anpnopHoM HH^opMaipiH o MOMeHK npHxoAa h ArmrejibHOCTH 
ExoAPoro paffpocHTHaaa iqionecc ^opxqpoBairaH KOirafi |>a36HBaeTCfl na ;iBa aiana: 

1) ^opuHpraaHHe m KOiraft nfiH BD9^<|naiHeBne xEpewna mchiihociii paABDwr- 
Has no nexK oGpamoH cbssh ICil1> 1 (peKoneH^ymfEie anawnni 10 ^m2: 4 h 
K„ = 2); 

2) (^opifHpOBaHHei];>eGyi^on>HBCjraKoniH ^ 
npM 3toii HemiemnHOCTb ^cpmsfyeBShsx kdhhh oiq)eiiiBziaeTCa yBejnraeHHeii 

aMnnmyn KonnH na nepBOM arane h cocianrr ^ 

AomEaB] =-m K.i.i[flB]. (38) 



npH M = IS, m = S H KiLi = 2 (IQli[^ « 3 aB) BGHftjernxwocTb mmA Gywr 
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lAai5l«5-3«15flP. «^ 
CnsjsytT oTMeTHTby <qrro c xcraoi apenra hwbtipihocth KonnH BamiyHiiEifM peaoo- 
MOM pa6oTbi c pajiHOHacTOiHCM o6ipaTHoft caaabio (narmr 2082280 P<I»; MKH^ ^ 
H04B10/00, GOZB6/00, aarajL 05.06.95 N 95108961/28, ony&L20.06.97, BH 17) h c on- 0^ 
THiecKOH o6paTHOH CBflauo (nararr 2149464 PO, MKH7 Gil Cll/42, saaaiL 
19.01.1999 Jfe99101673/09, onyfin. 20.05.2000, 6H 14) flanxeicx cjiy-iali Ka-> 1. Oa- 
Haao iqpn yam upa o xc y iCi BHH anpHopjoBOH HH^opiiamHH o bkoawm paAiaociirHaiie 
(oTCyr c TB y CT Boaif oxnocn BcwnovBHa HaKonneiiHH myuoB iqiH peiiqpigoiaiiHH) npo- 
HCxoAPnr peaxoe yMeHEmenBe oTHonieflHa cHraan-oi^ ^jncqiyeiiux koiih^ a upB 
nanmHH anpnopnoH m^^qnaamni h Kg -> I ycipoHCXBO He 6ywT oSecnBSHaani omcH- 
siajibfiOiX) pesKHBia no onraomenHfo CHniaji-niyM. 
O KaK 6auso nraasano panee, ffjBi saasjiseiforo TexuHHCcxDno pmcHHi (Amaiime- 

cKoe sanoMHHaiontee ycipoHCTBo c GiraapHOH botokohho-khuhwckoh cipyKiypc^) h&- 
^nwimnocTb ^opMHpyeBfux KonHH oiqieAeAseica iojd&kd aaiyxaHHW oiriuieacoro 
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CHTHajia B BC H KoimniyKiHBBMMH mrKpsam aa ii3rH6 BC npH HaMOiKe era na 6q>ft- 

«2M {0^ 0,02+0,0001 25} « 0,0065 M aB. 

r^H M = 15 miWiniiwocTb kohhh cociaBirr Aais s 0,0065 - 15 » 0,2 aB. 

Pesyji&Tam npoBcmeHHUX pacwroB HeBACiniiqHOCTH no MOiicHOcm ^opmipy^ 
Mm KDHHH Anx pasiravna thuob ycrpoitcTB ^omaMHqecKDH naMHTH nOKasaioi na 
<|KHr.l5. 

H3 4>Hr.l5 BH^HO, ^ro HannyHinyio ^neflrrenHocrb 4»opMq^a<ux koiihh o6ecne^ 
HHBaer saxBjneMoe TexHHHCCicoe pemeime (AHHaMmecnoe lanoMHronomce ycrpoMCXBO 
c 6HHq)0ofi BOjioROHH(M>inH%cKOH CTpyKiypofi). BuHrpmn b nfjj&wopmocra i^opmsh 
pyeMmKOiiiiHCOCiBBjiaeTOT22,5/io 1000^ ^ 

OyHKiiHOHajibHue ^jieMeunj ffmmMiwccKoro saiiOMHHaiomero ycrpoHCTBa c 6h- 
HapHoft BOJioKOHHO-omBnecKOH CTpyKiypofi h ycipoficxBO b maiou (cif.4»Hr. I) yAOBne- ^ 

CM 

TBopwT Kpgffrepno iq^MJbmmeHHoro iq>Hif esenHJi. 

IIpHMeHicresibHO k anoucHiaM cxesoi f^V 1-6,12^13 (cM.^Hr.l) mokho orrMtriun ^ 
cncxiyKm^. npOMmnncHHocTb ocBOicxa h cepHHHO BmycKaer aobojkho nrapoKira ^ 
Knacc i]aj]yiq)0B0AHHR0Bux jiasepraix H3ny*iaienefi h nepe^aionqix ornmecioHK Bfony- cm 
aei ua mmxy bojihbi (1,3-1,55) bikh, C110C06HUX paSonranrB b oapomoaobom peacHMe 
npn KOMHSmsOH Teimepaiype h oGnawoncHX npHmiKUEnoi noTpeGaieiiBCKiDCH xa- 
^ paKivpHciHKaMH. B ^laciHOCTH, ncpcff^m^ aanmccKim MOji^Jib nOM-13M Bueer 
cxreAyKHQHe ocHOBHBie j^ohhmc (CxpyneBa 0.<t>., 5e36opoAOBa T.M. HsACJUia bohokoh- 
K> HO-oirniHecKOH ram m m: Kaiajior. - M.: 3x00, 1993. - 142 c): AnHHa bojihbi laity^e- 
^ HHH 1,3. ..1,55 MKii, MonmocTb nair^eiiHs I mBt, nrapHHa <»^ax)meH cnevrpa 0,01 
^ HM, cKopocTb nepew™ mslffOpMm^^ 5 FSht/c, OAHOHacnoimiH peamM rempamoi. 
^ Iloiioca nponycKainui coBpeMeHHEK oahomoaobux boaokohheix cBeiOBOAOB aoc* 

>^ THraeT 100 fTq-KM H 6oJiee npH rpynnoBOK SBAe^^ hkc/khh 
ARcnq)ciifir hb fffsoBC bojihu 1,3 umi He 6ojiee 3,5 iic/(hbi ioi) (EpanHOCOB A.H. Bojio- 
KOHHo-onzHHecKBe JHHHH aaAcpaRKH mqpoxononocHux paAHOCHTHajiw// SapyfieacHas 
paAHOomempoHHica. - 1 MB. - N3. - C 85-94). 



O 
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Cpcjm oiCHecTBeHHfctx aooiOKOHao-oinHHecKHX ycHnHieneH moxho OTMeniTb 
OA-850 H OA-1300 c K034i4^Hipii]«mraimycii}]eflHH Kaoy, pmsMMs 6 k 10^ npn ypoB- 
He BxomoTo cHTHajia 20... 100 mkBt (HsroroBHTeJiii HHH "Bojira"' HIIO "Pe^exrop**) 
H OAHOMOsffOBhoi BOnoKOHHO-oirtHHecKHH ycHjnntJib Ha jvnssty booihu 1^3.. J,SS bkm 
{movcpmiB "OaSGqwimiK'^. ^ispusL HHpennH KABH OTA" (Kranm) npeAnaraer 
OHnnecxiiH ycanHiexiB "AMPLIPHOS" ea 3p6H»OM BonOKHe; paSomoiipra b oimrae- 
CKOM ;9iaiia3(Mie X = 1530... 1560 mi h o6ecimHBaioii|HH oimiManBHoe ycHneHRe l^oy 
= 22...30 aB> a Kos^^HiiHeRr myMa JU^ He npeBMmaer4 jiE. 

B BaCTOxiE^ee Bpeua cyntecrsyiOT paajraHHue thiim BanoxoHHO-oimiHecKHx Kjno- 
^eH. MexaHmecKHe BOK xapasacpKsyHxiQB HHsaKHu ypoBHCM oimnecKHx ncrrepb 
(0,5... 1 aBX norpefiiraeuoH MoiaHocT»o b hsckojiuid MHnmffBarr h nemocnnmBO bu- 
CCKHM GucrpoiQ^CTBHeii (10.. .50 uc% TO> Hmniexcai hx ochmhuh Hew>CTaTKi»f. Bo* 
jiOKOHHO-onmHecKHe nepemnOHarcaH m xhakhx iqpHcnajiiiax ne Huexyr wsBxyn^^scn 
HacTCH H HOTeHKHajiMO Som BanexHBi MexaHHHecKHx OmmecRHe norepH y abhho^ 
ro THna BOK cociaBinHiOT 1...2 jsJR, noipeSnaeiitti Honqiocn 30.. .50 mkBt h cKopocn 
TuspGKsao'vmsK 5.. .50 MC. AKyCTO- H MarmnooimpiecKHe BOK Ha oGbciihek ameifeH- 
lax o6ecneHHBaKn- CKopocrb nqieKnKneHni omno 10"^ c~* h hm eioT yposeHb ormne- 
ckhx notqpb 2. . .3 ffB. 3neKipoomu4eciuie nepeunowiejiH ua ox^mowbboc hojiocho- 

BMX CBCTOBOAaX, HM0OT OHTHHeCKHe nOTCpH, BKHlOHaX HOtepH Ha COe AHHfflHC C BOJIO- 

KOHHEiMH CBenoBOAaMH, HOpHAKa 2... 3 aB, cKopocTb HepcKJDOHeHHH AO 6 ITu H ynpBB- 
jUDonpie HanpaxDfflHH 4. . . 10 B. 

^^oTOi^HeMHue ycrpoecTBa o6fciHHO npcACraBjunoT co6oh co%xaHHe ^khdaho^b 
H KacKaAa HpeAB^HxcobHoro ycHKHm CHTHajia ^oroorBera. MaKCHManbHaa nojroca 
AeiCKiiqiyeMNx CHTHanoB cepHHHEix ^OTO iiPh^^bgtbb- 
renbHOCTK no lorreHCRHHocTH oncHWcnoix) Hany^eHSfl nopBAva -30 aEic, nHHaBune- 
CKOM jmsssaow 20... 25 js^ h qyyrmHe xapanepHCTHK AertexiHpoBaHHfl 0,5... 0,8 A/Bt 
no TOKy (CxpyHCBa O. SesSopOAOsa T.M. Hsfljejim BOJioittmHO-otrraraecKDH Tex- 
rbqkh: KaraHCNr. - M.: 3koc, 1993. - 142c.) 

no iiaHHUM pa6oTu (NfflKpodJienpoHHEie yc^ H.Bece- 
jioaa. - M.:BucQiaa mojia^ 1988. - C.68-75) MHOrodyneHwrue AennrejiH mohibocim 
o6ecneHHBaiOT pa3B«Ky Boxoffpm nneq 6e3 i^hm eHCHm BOHTHnKHiJx ycipoHCiB m 
30 B nDJH>ce Hacror c R034»^HqKeErE0ii nepei^sfm AHanaaoBa 1,44. C Hcm>iiR30Ba- 
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HHCM COSpeMeHHHX 4)eppHT0BHX BeHTlUieH (OeppHTOBbie CBH IipH6opiiI // IIpOHSBOA- 

cTBeHHoe oGbejQCHHeHue Tpanirr", r. Poctob na Aony, 1992) pasBJiSKa aneH jitjnmnR 
Mo»:eT 6mti> yBejraqeiia He Meuee neM na 25... 30 aB npH npiiMux: noTep« nopjwa 
0,5...0,8flB. 

B KanecTse anipoKonojiocHux yciuiHTejieH b HacTOJOQee BpeMX HaH6ojiee nnipoKO 
HcnojibsyiOTCji TpamHcropiiMe ycHjnrrejiii, pa6oTaK)ii9ie b AEianasoHe Hacror 
0, 1 . . .25 FTu H HMeiomHe nojiocy yciuieHHa 4. . . 80%, K094^4^Himeifr yciuieHH« na Kac- 
KaA 5... 30) jiB^ K03^^Bsmem myMa 2...6 h jitmaMmecKHH wanaaoH Bxojproro 
CHTHajia 80. . .90 aB (MHKpo3jieicTpoHHBie ycrpodcTBa CBH / IIoa pe^. T.H. BecenoBa. 
- M.: Bbicmaa mxojia, 1988. - c. 78-86, 225). 

3jieKTpoHEaue Bi^ocmoHarejiH (khiomh) Ha coBpeMeHHHx pin-AHOAax niHpoKO 
apHMemiOTCH jtm ynpaBn^au aMnnnyAOH cHTHana b TpaKiax CBH h o6eciKHiiBa- 
lOT b pasoMK^rroM coctohhhh saryxaHue ao 90 aE, npn spjsMux norepHx b saMKHyroM q 
cocTomBH He 6onee 1 aB. 

Bee sncMcmbi EY 7 TaK»ce yAOBAeiBopHHrr Kpmepmo npoMunuieHHoro npHMene- 

HHH. OopMHpoBaTejm HMnyjibcoB Aenco peaimayiOTca Ha acHOBe, uanpHMep, nocAeAO- 

BaTCJiBHoro cocAHHeHHfl AH^4'epeHiiHpyK)iAeH aenH» ycHTiH^ h (npn o 

Heo6xOAHMOCTH) HHBepTopa. ^ 

CM 



CM 
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A 



norepH onTHHecKoro mjiyvienm b ftmapHOH BOJiOKOHHO-onniHecKOH 



n/^TTO XT 


4hqio 

KOnHH 

M+1 


IIorepHB 

6iiHa|)uoH BOJioxoHHO-oirnraecKOH cipyicType 










ft ^ M 


I 


2 


1,4 


3^1 


0,0044 


0,0026 


10,71 


2 


4 


1,7 


6^2 


0,0132 


0,0076 


14,13 


3 


g 


2,0 


9.43 


0.031 


0,0178 


17,57 


4 


16 


2^ 


12.54 


0,066 


0.038 


21,04 


5 


32 


2,5 


15,65 


0,136 


0,079 


24.56 


6 


64 


2,8 


18.76 


0.28 


0,16 


28,19 


7 




3,1 


21,87 


0.59 


0,32 


32,05 


o 


256 


3,4 


24,98 


1,12 


0,65 


3635 


o 


512 


3,7 


28.09 


2.25 


1,30 


41,53 


10 


1024 


4,0 


31,10 


4,50 


2,61 


48,50 


11 


2048 


4,3 


34;2l 


9,00 


5,21 


59,02 


12 


4096 


4.6 


37.32 


18,02 


10,43 


76,66 


13 


8192 


4,9 


40.43 


36,04 


20,86 


108,5 


14 


16384 


5,2 


43>i 


72,09 


41,72 


168,9 
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Thii ycipo&CTBa 


HeHAeBTHqHOcnrb (tK>pMHpyeMux 
KOiratt npH M = IS 


npH oicyrcTBHH 
anpHopifDH 

BXOWOM 

p^flHOCfirfiaiie 


npHHanmHH 
aiq>HopHc« 
HH^KqjMaipiHO 

BXOMHOM 

panHOCHTHane 


1. ycipOHCTBO JtHHaMmCCROfi naMSCH 

(nareHT 4557552 CHIA, 
MKH'G 02 B 5/172) 


l7flB 


2. SanoMHHaionqee ycipoHciBO (nanenr 
4479701 CmA, MKH^ G 02 B 5/172) 


200 aE 


3. /^DHaMHqecKDe onepsriHBHoe 
sanoMHHaiomee ycrpOHCTBo c 
nstinioviadtyrHDH o6ii3IBDH CBS3UO 
(nararr 2082280 PO, \SSSt H04B10/DO, 
G02B6/00) 


4,5 flB 


45flB 


4. ^QHHSMiPiecKDe sanoMHsaioiitee 
ycrpoScTBO c onFH^eCKod oGpaiHOH 
CEX3bK) (nareHT 2149464 P^, 
MKH7G11C11/42) 


4,5 flB 


15 aB 


5. 3aflBJia^oe TexHHqecKoe pemeeHe 
(AHHaMmeciGoe sanoMHHaioiaee 
ycrpodcTBO c 6HHapH(» bojiokdhho- 
oniHqecKOH crpyicrypoB) 
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